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COST CONTROL SYSTEM-FOR A LARGE INDUSTRIAL PROJEGT.

Abraham Daly

L

Ahis report presents a. description of-an actual cost control

system used by a project management group. to manage and contro'l a
large heaVy mdustrial project wh1ch has been under construction
for the last two _years. Emphasis is p]aced on- providmg an ovef-
view of the reporting system. demgnstratmg how the components of
the system are in{:egr'ated, ekamining in detail the ‘site” information
inputs, describi‘ﬁg the flow of information within the system and de:
.scribing in detail the various output reports generated by the

o ’

reportmg system and then‘ usage by management.
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. ment delivery. -gystem. . '
yoaen: !

", D - CHAPTER I ' . ) L

1.1 Introduction ., °~ ) - .

]

"Central to the effective monitoring -and control of the con-

- " -

. . ¥ N ‘
struction process is the cost control system.- The purpose

- .
’ .

‘of this technical réport is to describe an actuagl cost con- 3

trol system used by a prOJ\cUanagement group to"manage and

.

control, on behalf of the,cllem:, a large heavy industrial
y |

N S . .
project. Qf the various prOJect delivery systems currently

in use, this proje'ct was executed us:ing the project manage-

{

When completed, ‘the_project will have cost several hundred

- -
| .
. . , [

.

million dollars and will have taken more than three years for

[y
-
. ~

7

. 7
planning, design and construction.

-

In order to construct the 'project, the project managemeni;

-
. . ’ AN .
group assigned over 100 contracts to several contractors.

V-

. L )
The Contract types most frequently used inclpded: s cost plus,

’
-

. = - :
fixed unit prlce{ -and. lump “sum. : .

- ' ) . 4

€ e, . . -

Eﬁxphasis is placed on describing the cost control system

USed on sn:e during the construction phase of the life. cycle
(

& .
of the pro;ect. ) L, .

4 .

’ 3 » '

1.2 Types of Project Delivery Systems . .

-

A brief description of the various! project delivery systems .
currently in use is presented herein so as to provide a per-

spective 6n the functions of 'theicpst control system as

hd
ALY

-




required for the project management délivery system.

r

A pro;ect dellvety system, is an organl\étxonal concept Jhlc
L2

a551gns spe01f1c respon31b111t1es and- authorltles to pe0ple

£

' and organizations, and wh@ch defines the relationships be- .

L}

tween the varlous elements in the constructlonggf a~ pro;ect. .

EV

v
.

S
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=
v ¢ *

- — .
» O¥RER , : ’ EHGINFER

PROJECT OUTLINE ' DESIGN

SPECIAL REQUIREMENTS CONTRACTOR APPROVALS
APPROVALS - ~ EXTRAS

PROGRESS PAYMENTS - QUALITY ConTROL ,
FINAL ACCEPTANCE - K I INTERPRE TATION OF DESIGN

|- z
OHNER’S REPRESENTATIVE ject' BANAGER
‘ [ — 1 1

SUPPORTING PERSOMNEL [COIST. PROJECT FANAGER] [SUPPORT 114G PERSONNIEL
CONTRACTS ~ N I TECHNICA%;PEC TALISTS
SCHEDULES ' FIELD REPRESENTAT IVE

COSTS CONTRACTOR
OPERATING DEPARTMENT

PROFCSSIONAL Pro-~ -} |PROJECT ENGI%EER

SUBCONTRACTS .
MATER TALS
CONSTRUCTION SCHEDULES

. l ( j oo
-{SUPPORTING PERSTIMEL
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There are four bagic proje:}?: delivéry systems..

S ' « ‘."‘~

(1i1)

)

v

- .
) . ‘\'\ . R . ' b
fhe "Engineer—Gontractor" system in which résponsi~-
bilities for engineering, materlals acqulsltlon and

constructlon are a551gned to one resppnsxble or-
ganlzatJ.On (Flgure'-l.la) .

. I :

-

The "Englneer—plus—Contractor“ systems in which en-

v

X . .

&

glneerlng is aSSJ.gned to one organlzatlon dhd after

‘all engineerlng is compl’eted, materlals acqulsltlon

o
.

and construction are assigned to another o:\:ganiza-—ﬂ

.
.tiofl (Figure 1.1b).

3 4 -
. e

The "Professional Project, Mana&er" system, in

o
»

which a competent . Project: |-manager ‘with no vested

interests in design or construction brings the prac-

-

tical construction viewpoi'nt to bear during the de-

R
¢

Joverall management for all cons,i:r‘uétion elements
B -5 .

.

- , .
sign phase, and, jysing phased construction, ‘provides

(Figure 1.1g). ’g

~

P .
The "Perfoifmance Specification" system, in which a
lump-sum tontract is placed with one organization _
i g ,‘ —

which provides.a complete "turn-key" project ihclu=
. . | ’ -

ding engineering materials and construction on the

, basis of a performance-type specification (Figure

1.1d)

<
PRI

w

PRt ey M
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" 7 Experience, .to"date\" has/ shown th;t, "in gfneral, the "Perfor-

] . - - . . =
o ‘ '-“.manc‘e Specif‘rpatjﬂon“ ’syetem gives the ‘m \s\t satisfyiné re- ., \
N NG : sul‘té to the owner . ~Using this systém, his ~pa{ri§ici'pa- .-
’ ¥ . ‘ . " tion will be mlnlmlzed the time &qulred for prOJ.ectQ'

-
i 4 \

y/\
tems, and information 'flow between the three other partxes

TN - completlon w11]‘; be shorter than that achlted by other sys-

. X . will be maximized [2}. ‘ \ . :
N : ‘ ) VoL , ,
] - ) - L TS—— t o

oL 1.3 ~Professiondl Project Management 3 \ " ’ ,

4 - . :

& . ’ B . - L B ' ' - . ~ - N “‘

‘ B . Professional Project Management is an effective method of}/

- ‘ L o

3 > M ¢ [} \ ' !

§ A satisfying an owner's construcgion \n\eaé‘&s. It treats the>” °
2 ' _project planning, design, and comnstruction phases as in* ’

\

. X ° .
e T (\ ‘tegrated -tasks. A W p \ . ‘ .

ST ‘ /' . ' . /"/% c:v/ : -

Interaetlons ‘between construction cost, environmen‘x\tal im- o

i
%
‘.\' T\ paét', quality.and construction schedule are care‘f,ui.ly.exam-
7 ~ - c N ’

S ' ined by the project mana'ger so that g project of ma;cimﬁm

. value to the owner is realized in the most econémic time
. v . ) . N .
frame. . ' : .

. . - ' .
- ' - . -’ /
. B ;-

-

H

o
T Gt

=
Y

.7 . Most engineering firms that offer professional pro::)ect man- 6
'] ) T LN .

dgement sefrvicejo use the prinéiple of matrix organization, e
. 4 ! »

SIS NP
-
14

Treage -

-
o

! as :’sh'own in Figure 1:24, Under this organizat‘lonal system,

3

W et Yy

- >

the department heads” ass:.gn their personnel to project .-
N-
teams. The progect managers dlrect their day-to-day work J

Lo

o BRI g

/ whlle the department heads retain respon51b111ty foi: thegr .

standards of performance. At any one t:Lme, severa]i.prbojects R

can bg in Progress. These are coordinated by the project

\
b,
¥

iy 2o A
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management division.
{

When formiﬁg a)project team, the project manager .selects his

staff from several depaxrtment diéciplines, controlled by

basically the four project.team members reporting to him

w . .
(Figure 1.3). These are the project/engineering manager,

-

the project services manager, the project construction man-

ager dnd the project controller.
1 . L

‘?he foj%ct management team shown in Figure 1.3 varies from
-project to project. Figure 'l.4 depicts the structure of
the ‘project management team adopted for the specific pro-
ject which forms the basis of this report. For this pro—"

N\ ject, the Project Site Manager's team consists of three of

the ba51c project team members, the Project ‘Engineering
Manager (whlch in this case-was a dual role, consisting of

the construction and the engineering manager), the Prbjeé%
- .

L~

Services Manager and the Project Controller. ?

-~
r

Since this project was. fairly large, an Office Manager and
. . -

a Laboyw Relations manager were added to the team to pro-

vide better control for the total project.. Figure 1.5 sum=-

T L R ST s v,

marizes the relationship of the project management team

with the client, the designer, the contractor and the sup-

~ -
M S PRI T L 70,0 B S TiohebT e+ 1 el i e N sk e

pliers. For this parﬁiculér project, the design services

" and project management services were provided by‘the'same

company.

ﬁnﬂﬂaawm@waéum
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1.4 ,Project Cost/ Control . ) ’

-

T trgns’ @ R T
g ¥ T

1
.

. ) ® . M
"Cost Control" is defined as all of the action taken by

P
Sk

*
&

project managers and engineers throughout the life ofxthé .

€T
AT
R

gt

prOJect to achleve t@g&ﬁinimum possible project cost con-
51stent w1th the régulred quality. The greatest saV1ngs
NN

in project cost are ushally"achieved through cost decisions o
- 3 o

during ?;e prellminary planning and englneerlng phases. ) .

.Cost control is not a detailed study of past mistakes but o

rather the focusing of attention on current and future

activities to ensure that they are performed in accordanhce
with management's wishes. Progress towards objectives must

be observed, measured, and directed if these 6bjectives.are‘

‘to be achieved. ’ o o .

AY

The specific objectives of project cost control are: ;

* R .
B 1

(i) To complete the .project at minimum cost within re-

R e TP B o 7 Nens

quired quality and to an efficiently-attainable

.

Skt o e

schedule; N - . o

“ .

' . ~ » » 13 ‘ 'v
(ii) To monitor pr5§%6331ve1y project time and costs;

.

fecmns ey

_ (iii) + To project cost trends agf\make-periodic forecasts

G

in relation to a total budget sufficiently early to

"™

"permit desigh reconsideration when and where desir-

»” - - ‘ =~ > 'y

. able; and | - .

‘. v
.. 3

»

"(iv) To control committments and expéndh{ures in -accor-

.

- dance with pre-planned cash flow. - .

N & . ) . : ‘

- g . —
: - ‘ ’ 4 ~ !
- : LNy .
N Yt (s , ,
N .

Kmn hd
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The effective control of costs reqhi;es that specific réspon-

sibilities be assigned to the various members of the project -

management team. Failure to hold individuals responsibie

for the costs over which they have authority negates the
>

usefulness of a cost control system.

-
L

Central to effective projectocost control is the.cost con-

<

trol system. The purpose of such a system is to assist

management:
(1) in determining the present status of the’ project in
& . 4 .
terms of time, cost and content; ¢ ' ‘
L .

-~ -

(ii) in forecastiﬁg‘the likely outcome of the project in

‘\

(iii) - in comparing present performance with predicted per-

terms of time and cost;

formance;

\Xﬂ' , l @ ]
(iv) &in identifying specific causes for deviations of -

4

i

actual pe¥formance from prediéted performance} -

(v}’ ' if presenting information in a manner which will -
A Cey .
- facilitate action initiation. Yo

o

The main ¢omponents of the cost control system are:

<

-

Lo . 4 ‘ .
(i) = The input data collected from the ield; .

f ) . 't . » - \\ "
(ii) A data processing system for determining present -

project status and comparing it to predicted status;

¥ -

-

!
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"(iii) A forecasting system for projecting final perfor-
. ' ‘ - '

mance in terms of time and cost; .
L iy °
. ' - (iv) A reporting system for purposes of -producing reports -

for various levels of management. ’

- ~

-

The success (or lack of-it) of a control system ié for tha

- ) most part a function of the usefulness of the reports gener-

ated. Reports must be designed to suit pgs“various leveis

in the organizational hierarchy. As‘éne{mpves further up - -

*  the managerial hierarchy, more cost items (in aggregate

3

{; ' ‘ form) will be reported at eaéh levelt s{nce more costs are

f; . controllable as the scope of‘hanagerial responsibi}ity is‘

j; . wideﬁed. Top management, therefdre, will receive a summary

4 of all -costs, composeé of controllable costs at each,sub;

» ordinate level,‘pius those reievant to the top level. Such
reports can do little to rectify paa$ mistakes, ﬁu; gy pin-
pointing exceptions to plans the# c help in epsuring that -
an investigation into causes wil%‘aid in preventing qistakes

from recurring in the future. The orientation of a good

“management reporting system is clearly towards the future .

rather than the past.

1.5 Report'Overview

“

K The remainder of this report is structured as follows. Chap-—
; ter 2 Presents an overview of the site cost reporting and -’

monitoring system and identifies themrelationship between

%
B

MR the input information sub-systems, record-keeping sub-systems,
. ., ) . . s *

~




A ‘ : :
the project cost monitoring system and the various output

reports generated. Chapter 3 examines| inWetail the struc~

[

turing and operation of the cost control process and presenés,

in gfaphicél form, the generation and flow of information for

1

project control. Chapter 4 examines the speéific formats and °
usage of the various reports which are.geneggted by the cost

. . N .
reporting system. Finally, Chapter 5 pfesents a summary of'

the repdrt. ,
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CHAPTER IT

2.0 COST CONTROL SYSTEM: AN OVERVIEW

2.1 Introduction

This chapter will describe the overall structure of the

cost control system. A more detailed descrfption of each

1nd1v1dual sub—system and the interface of the sub- systems

with each other is dhétqssed in Chapter 3. ..
' )

\\

i :/

PO

2.2 Characterlstlcs of Control Systems .

R
&
.
o
-2
2.

L

. " Control systems can collapse if management(endeavours to

el

control too much, w1th thé result that the really 1mpog
s N

tant issues become submerged in a mass of largely irrele-

b vant detail and scarce management resources are consumed

P in main#aining the System. A cost control system can be

¥ " an extremeély valuable tool if it is properly used. The

this information.

\ e

J 3 . For. the codst control system to be useful, the\}nfq;ma:ion

-
input to and output from the system must be relevant, ac-
. " curate and timely, and mukt be presented at the level of

*  detail required, with appropriate yardsticks for comparison

A ~

and #fi a manner which identifies the individual or group

B ' responsible for it.

Ry ol 5:\..-_,h’;“,, P aumt v
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The &tost contrdl system has two maingcomponents. The first,
called the home office cost control system, relates to en-
gineering, design, procurement and related serviees perfor- !

med at the home office. The .second, called construction

Y
v

ikmﬁ"%{a AR ..

control system, covers all expenditures incurfsd at the field.
3 C? N o«

This latter systeﬂ'constitutes the main topic of discussion

)

-

of thiseport. -~ ,

e - 5

2

T

T s A N T A D

2.3 Construction Control System -

- ' . . i

. - °

The construction control system must be comprehensive and -}

permit as much agcuracy as possible.. It has as its focus
o . k)

the control of expenditures in regérd to mén, qupines and . -

. \ »
materials during construction, whereas the home office cost.

control system concentratés on design and procuré&ment

~

T ST R

activities. - ) ® e -

The accounting and bookkeeping chores for the project d%ring -

the/constructiog'phase are better pe;formed at the‘%ield, :;?#;

office, singg aiﬁost all of the action takes place there. .,

The home office, however, will foer several sué%ort ser- ‘ )
S

vices. These services are combined with field office oper—g;ynﬁhﬁ\ §
o AT

ations prior to final billings. ' . y,

* ' -

N N ‘ /F\

»

For effective control of largé projects, the use of a com-

Y
puterized system is unavpidable. A moderately economical
? - / N 3 ;
computer and hardware configuration inpstalled at the field

\ - .
office can handle the data manipulation and reporting re-

quired,to control theroject. ‘A terminal which has access

B 4 L 4
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to a comﬁuter’yhich\éan be accessed both by the field office
s, ' as well.as the home office constitutes the most uséful ar-

e : "

rangeméht. The persQEEfl required to staff thé operation

I4 el
¢

. ¢ -
} . may consist of a supervisor, two computer operators and two'ﬁp\Fﬂl

keypunch operators. . a i
. L .

’ 1

Central tp thefcontrdl system is.the cost code sz:tem. It

4is. a system of identifying numerically each accountable work

v ,
element along with a brief alphanumeric description. s K

A

A nine-digit cost code system was emplqyed for the project
described héféin; The fdrmat of the cost cqde used, plus
an exémpleL is shown in Figure 2.1. As seen from"Figure'2.ln
it is pJ;sible ta‘sort informatfdh according £o area,-divi-

- ; . . L ) P
o ion}/aescrlption, function and contract.:. This cost code

system, coupled with the sorting .capability of the control

‘system permits)a’high selectivity of. information content - ’
RN .

) - N\ -

for the various reports generated for different levels of

v -

management.

2.4 Control Factors . .

o . i

- '

Ope of the fundamental first steps in designing a control
system is identifying the ‘critical elements of pérformaﬁce

e S
.
4
f

- that exert the(gfeatest.inflpence on the attainmént of
predetermined‘pgrEOrmance levels. A common failing of many
organizations is that they attempt t9 control too many

factors that are unimportant in a control sense, because
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their behaviour patterns follow those of other more essen-
tial factprs.‘ Informaf%pn systems must attempt to high-
" light the critical factors that govern an organization's
success. It was found that the bésip and essential control
units and factors for this'project were as follows:
1.‘ Man-hours ‘ x

‘2. Equipment usage.and rental ‘hours

3. Material quantities

N
il

The input information which is related to the above control

- -
:

factors can be clagsified into six different typés of. in-

formation as follows: .
, ~

(a) ' Labour man-hours and costs
(b) Material control and costs
(c) Equipment usage and cost

(d) Physical progress

1

“
(e) Contracts, purchase orders, lnvﬁi;#%f payment vouchers,

and other journals

©

(f) Other miscellaneous and indiredt costs.

Each one of these information categories can be sub-divide"

_further into two sub-categories:

L3

.

1. Committments, which represent all outstanding obligations
which have to be fulfilled by contractors and suppliers
R

or by management;. |

Payments: the value of completed work and operations.
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" The %ost control system consists of six major input sub-

-

" systems 'which are designed to accept the six categories of

o

input %pformation previously mentioned. The input sub-

systems transfer data to the record-keeping sub-systems and
preliminary processing and sorting syétems. IEformation .
N -

. ~ , . .
from forecasting and planning systems will be integrated

d 5

at the next stage with the information from record-keépig;.
sub-systems té form the -input data for the project manage- -
ﬁegt systgm monitorinéfand control system which generates-
the final higher—levelfregoyts in the three areas of:

Design/Construction; Project Accounting; and Budget Repor-

ting. Figure 2.2 presents an overview of the project cost

reporting and monitoring system.

2.5 ' Input Information Sub-System '

~

As‘shown'in Fiéure 2.2, the input}informafion systems are

the first stage in the data collection %nd.informétion gener-
ation process. Data is collected in special formats\ePd /
tables which are discussed in detail in Chapter 3. The
purpose of these systems is the collect;on, verification

and entry of the data into the computen;system pef%aining

to labour, materials, equipmeﬁt usage, physical progress,
contrécts, purchase orders and invoices. This data is

checked, xigned and approved by those responsible hefore

’rentry in the computer. After running some check runs and

passing through diagnostic tests, this data is then ready
to be used in the second -set of sub-systems, ‘called the

"record-keeping” sub-systems. (Figure 2.2.)

T e . e 53 sl - e 0 LY et S, 8 *
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. _This group of sub-systems will take the basic daYa from the
"‘\J - [ - ' .
input information sub-systems and sort it for all weekly and

( monthly transactions by account number and produce sub-

totals for each functional group. Record—keepihg sub-systems

3

¥

will also list all booked transactions to date by accounts ‘ 3
and will provide batch/journal and check number references g
° fdr traceabiiity. For example, these sub—sysﬁems will pro- ?
duce.weekly labour summary reports by mill area and by c;n— , ~ f

i \ tracfor, as well as providing labbur, m;terial ané'equipment

R ' distribptiohs, and payroll, accounts payable, contfact/

f purchase order 1edger,£committment ledger, and a cost ledger..
, . R 1

¢ .

i ‘ The output from the record-keeping sub-system is then inte-
{ o L i

3

¢

ﬁfated by the project cost monitoring 'system which consists

of project cost reporting, mon@toring and control and cost

R

o

e

! forecasting.® The purpose of this system is to produce

¥ . "9 . .

g management reports in which actual expenditures, progress
and activities are compared against those planned and fore- ol

. . casted. Several reports are normally generated and ‘include:

1

1. Project Quantity and Man-Hour RepOrts

2. Cost Reports
3. Contract Analysis -gand Forecast Reports
) 4. Progress Reports

5. Construction Equipment Utilization Report !

6. Construction Man-Month Report

.




<

2

. Details of the contents of these

. >

and sampl

the folléying cba?ter}

.illustrated in Chapter 4:

«

, . s

o, 4§

reports are discussed in

es of these reports are
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'3.0° STRUCTURE OF COST CONTROL SYSTEM ’ , ,

o ~ AN N , o

3.1 Introduction ™\ : '

»
-
s -

The purpose of this chapter is to describe in detéil-the

structuring and@ operation.of the coét control process.

While reference is made to cost control, it should be noted"

<

here that this includes the following‘Ehree separate ac-

tivities: . . ' . ; '
™ .

(a) Cost Reporting

The récording and correlating of costs in a manner which.

permits meaningful analysis.

'(b)- Cost Monitoring ~ :
Ty

‘The identification of adverse trends so that éropef action

cin be taken.

A - 'M
(c) Cost Control . "

-

-

The actions which change or have an effect on the financial

outcome of t?e proﬁect. .

.

!

' This chapter focuses on activities associated with cost

reporting and cost monitoring with respect to the input

information sub-systems, the record-keeping sub-systems

and the project reporting and monitoring systems. \\/;

. -

v
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Flow charts illustrating the logical flow of the above sub-
systems will be used to describe these activitiies’ and to

' illustrate the allocation of responsibilities. Forms and

tables used for collecting data and presenting information : R

PR O

]

will also be illustrated _and referred ta in the explanations
“ M s .

Sris

of each of "tl}e“ flow charts..
. 3)

IR

3.2 REQUIREMENTS OF COST CONTROL SYSTEM ‘
. 8
. . . \

’ In order to achieve cost control, the system must have: - =~

[y

(a) An Approved Capital Budget, based oh a control esti-

° -

mate which has sufficient accuracy so as to form a

fundamental basis- for comparison with actual costs and

. B -
. !

‘ trends. . . R .

1

B e L T WL P U S Ladom,

(b) A Code of Accounts to classify and group all the items

cqntainedh{n the Approved Qapifal Budget for easy .com-~

4
i
i
i
¥
N
«
.

parison with actual ,costs and cost trends.

. v () A Change Notice Procedure to ‘enable cost variations due
to changes in ‘scope to be appropriately considered.
» . . . g

(d) Provision for feedback of actual costs in the same ~

]

groups and items of the Code of Accounts for compari-

son with the Approved Capital Budget and for the anal-

\

ysis and prediction of cost trends.

’

. (e) A means of compiling information to produce monthly
’ LU ¢ = ,
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(4 ’

Cost Control reports summarized for magagement to review
H N

2

’ ‘ and determine where and how to apply.corrective measures,

if required. '
(£) Data in a form suitable for computerized 'data pro- o ,

K R . . - . ‘;{9‘
5 cessing methods in order to reduce time lag$ between % g
‘ ' v #
) reforts and any corrective action which may be re- . 'g
& i ) ; P
gr . quired. . . . . ! Y!
% ‘ " ' Cost coptrol. begins when management makes a positive de- ¥
3 - -

< .

cision to proceed with the project. Estimates of expen-
. S ) .

ditures are then prepared to provide a meaningful basis. for

project cost control. ) ' '

- rY R
. -

* As ,th® project. progresses, a confinually—iﬂgieasing degree

-~

o

e
m‘fw s T Wil

N

‘

of definition becomes available which has to be applied to

s . it

s

the control of aékaal expenditure. A revised control esti-

’

mate can therefore be compiled at, say, six-month intervals.

sy

S M Lt i t NEIN 5 e o
5.‘;&1‘\‘._‘,_,,_4,.:>, Aty .« 5

’

Monthly cost contrpl statements show the current position

L

¢ ) ey Wy

[

R Sk 3

Sy

-
v [ gpm——_

regarding expenditure, commitments, estinrfated final:costs, '
- ) ! .

o

‘and budget funds. Analysis of these statements will indi-

e
F
)

. cate where corrective action is necessary.-: i

.
o

¢ W\.
) L

‘ Cost control ends with(preparation of a final cost state-

B B lwe Kl

ment for the project and reéduction of data compiled during

the project to a form suitable for estimag}ng future simi-

A \ - lar projects.
% , . . - -
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3.3 Cost Reporting' and Cost Monitoring

" An attempt is made in this section to trace each of the six

[« 2

LY

groups of source information, namely:

(i)- Labour man-hours and costs;
(ii) Material control and costé; :
(iii) Equipment‘ﬁsage and costs; - ‘ ) .‘;:
(iv) Physical progress; ’
(v) Contracts; purchase order,)invoices, etc.; ’
(vi) -Other @iscellaneous and indirect costs;

-

as they proceed through the Input Information Sub-Systems,
-

the Record-Keeping Sub-Systems and the Project Réporting

- ) .\ // o .

3.3.1 Labour and Man—Hour Sub-System :

and Monitoring System, .

(a) Control Functions -

Iy

~

. The labour and man-hour subﬁsystem'ié used for control pur-

v ~

poses as follows: *

. “ . .

1. Control athzés which can be verified by observatiégk:

\

(a) To ensure contractor's adherence to scheduled work-

yﬁg‘ﬁgurs;

(b) To verify presence of contractors' employees oh the

work site;

(c) To ensure that workers are usefully deployed and :

] 3
.

. -
. . .
+ - .
E B \
. c S . {

N

| i
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A

are not lacking supervision, tools, or equipment;
(d) to ensure proper distribution of payroll checks to

all contractor's employees.'

a-

2. Control actions which can be verified by audit: .
(a) to verify exceptions fxot’ed ih the field through paj}—

roll accounting;

—

(b} to secure written evidenc,e/of owner's approval for °
overtime; 3 ' > )

SN : : -

(c) to ensure that rates of pay are in agreemeént with

f .

unioh contrfjtzs or approved ‘by management; \S(ﬁ

(d) to ensure that empl'oyee deductions are properly

<

J . .
taken and properly remitted tor government or other

A

N4

« agencies. ‘ S

(b) -Information Formats

[ ’ . N A " : !

The basic source of information for this sub-system is the

Daily Time Sheet. This information is compiled in the

form of a weekly sunmary report as well as a labour suymmary

A
by account and area and by contractor. See Figures 3.2, 3.3,

3.4 and 3.5. )

(E) Procedure - . /5 .

<5 ©
L i

The main function of this sub-system is _to produce repoi‘ts

for purposes of monitoring and controlling‘ménpow‘er on site, .
* L) ~ »
. -

and for computing and recording the cost of labour to date.

Figure 3.1 provi‘Qes ‘an overview of the labour and mgn-~houx-
sub-system andsdepicts the ir:fdrmation flow within thi,(s-;s— \

tem and the role of the various key actors in the construction °
»
¢ S .

-~

-:l/’
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-« WEEKLY LABOUR SUMMARY

Cost.Code . - __ Cost_Code
Function . Function
Contractor Contract Number

©

. Day Shift Night Shift Premium
TRADE [Regular| Overtime Regulaq-0vertime Time Cost

»

4 ¢ , v
L » : S
© -PIGURE 3.3 WEEKLY LABQOUR SUMMARY
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and control process.

Daily time sheets are made up by the contractor’'s foreman .

© _~e
s

for his crew;‘ﬁncluding himself, then signed by his super-
intendent. These time sheets are then signed by the site

manager or his assigned representative with a signed copy ~

being returned to the contractor. The cost éngineer then

cheaks cost codes and unit rates agéinst the trades rates L §

from unions ;ntered in the master file.- The time sheets . o

are then given to the computer operator to be entered on

. the weekly suﬁmary tape. The machine then computes the pfe-
mium time costs and, labour costs.' The purpése'of the weekiy
lagour sgﬁmary is to collect-the man-hours in sufficient de-

s

tail to provide input information for the following reports

o M g gt Pt

and cost distributions: ‘ :
" A

3

23]

»_c';;-tﬁ-‘_' e ,» » ":4 i P
™ -

{a) Labour cost distribution for cost-plus contracts;

v
-
e

LEES

oy

(b) Progress record;

wLr
£
.
L3R T

Nl S

(c) Weekly labour summary by account and area;

(d) Weekly labour summary by contractor.

S e

o

-

The weekly labour ¢ost distributipn is prepared to provide

N AR G SRR

the labour cost distribution to the cost ledéeri The most
useful form in which to report man-hours is by area and by

contractor. The weekly labour summary by area lists all the

control units in the area by account and by contractor, so

¢

4.‘ that the total number of men working in each ared& is known

for day and night shifts. This information is used to co-

. ordinate the work crews and to eliminate congestion and

interference in crowded areas.




7

- 36 -

The final level of man-hours reporting is by contractor.
. EThisgreport lists the number of men and man-hours épent each

week in each area plus the number of supervisory and indir-

e Ao A i s

ect §taff man-hours. The planned number of men and man-

hours expenditures are filled in for about 8 weeks ahead of
. \ . Lo

{

‘ T W AT G 4 G TS e Tt
2

the reporting date, on a weekly basis, and‘:the balance to
complete on a monthly basis. This iﬁgormation can then be

used for manpower planning. The detailed man-hour reporfing

and control that is required for a cost-plus work contract

- is not so necessary, nor can it be requested from°a firm- .
price contractor. For purposes of site coordination, how-
ever, manpower reporting is required even for work done

under a lump sum contract. Contractors, therefore, return

a weekly labour summary by area and for thei&\whole con— =

R f Cra g bR oy L o RS TR

. tract, including indirect man-hours shown séparately. These
. man-hour tables are added to the total for-cost-plus and

, lump-sum work to give the totals for the areas and the pro-
' . , - . . )

-

ject.

[P,

. 3.3.4 Material Control Sub-System

(a) Control Functions

L The Material ‘Control Sub-System is used for contrb; pur- ‘ S

i -

. . Vo
poses to ensure: ¥ ’ .
1. Adequacy of contractor's control systems;

2. Accuracy of material take—éff

>

~
e




’
.

Numerical control over drawings entering.the-sysﬁeME

That the commitment fecord matches the material record;,

v

That the tracking system properly hdjusté to changes

in work;

bl

Adequacy of warehousing procedures in areas of receipts,

)

storing, and issuing of materials;

That proper inventory records are @aintained;
That periodic physical inventoriég,are taken;

‘'That surplus materials ‘are praperly inventoried and

retuyrned for c;edit at reasonable intervals;
That supporting invoices are properI§ charged for de-

livered materials, quantities, prices, terms.

-

(b) Information Formats -

- t

Forms used in this sub-system are mainly to record quanti-'
ties by management such as the quanfities ledger and pro-

gress chart. There are also commitment ledgers, one for

oy v

contracts and another for purchase orders, which are com- °

ined to form a cost ledger. See Figures 3.7, 3.8, and 3.9.

P 1

(b) Procedure

-

-~

Figure 3.6 provides an overview of ‘the Material Control' Sub-

System and dépicts the information flow within this system

and ‘the roledsf the various key actors in the construction

.

and control processes.
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A ‘,‘ CONTRACT COMMITMENTS LEDGER ' © Contract # ]

v ) . Requisition’ §

Vendor # -
1. Cost Plus 2. Unit Price 3. Lump Sum Contractor
4. Other
N ‘ .

Igite Description |Reference [Cost Code| Commitments | Payments | Outstanding

-y

..

. ' »__ \ ) .

. .

-FIGURE 3.7 CONTRACT COMMITMENTS LEDGER .
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, PURCHASE ' ORDER COMMITMENTS LEDGER Purchase Order % . *
TYPE: Supply __ Supply & Erect _. Bulk __ Standing _ Requisition # L
. . * Vendor # %
CONDITIONS: Progress Payment __ Holdback Cash 3]
Discount __ Erection Supervision __ .  Vendor _ -
N Escalation __ Final Payment Release 3 P
Warranty _ . -
' - L 3 .
FDate. Description | Ref, # |Acct. Cdde | Commitments | Payments| Outstanding L
- ¢ 'bx
’ Iy
. | .
P . ) ;a
- . , j
. - . .- N
. \ 3
. ' 3
. . 3
. * i 3
. AN i -
[ ]
>
s
. . L
2\ =
‘ N
/ / v
. ¢« . A * .
. ) .
o .
s - , . .
FIGURE 3.8 PURCHASE ORDER COMMITMENTS LEDGER ‘
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' / COST_LEDGER Cost Code
! [
i o : _Page ‘ °
] R . — Description of Account
.5 ! » A~ I3 - ! ’ = "
\ x , / ;
2 - I!! :
1 D |M |Y¥ | Description Riference # Payments| Commitments | Outstanding :
v :
I - . )
* hd 13 ’ " '
‘ } i
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- . ;
7 Y ‘é
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s . v
: | . 3
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i
y {
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: . . .
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FIGURE 3.9 COST LEDGER -
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The basic co?trol unit in this system is a unit’'of quantity
+ . 4

of material. The ultimate aim .is not only coordination and

monitoring of gaterial quantities, but convértinq the fig-

ures to dollar value for purposes.of goét control. Bulk

N n

materials are delivered to various storage and warehouse
: »
locations on site by suppliers. The suppliers' invoices

are approved by the material controller,’who'preparés.a

report of ﬁaterials received, used,’ shortages, and any -

damages. Materials réceived by the material ébntroller are
a;so checked to ensure that they are agcompanied by the ap-
propriate test certi®icate. ICopies of this report are sent
to the cost e;gineer and sige manager, who check cost’against

material costs within the master files, which are obtained

from previous projects and which are continuously updated.

- - .

They also check cost codés, for proper cost distribution.

-
.They then decide whether expediting is required for certain
materials. Just prior to commencement of work, the engin-

A}
eer takes his latest estimate of the guantities and, on the

‘basis of the contréFt schedule, plots the curve of required
production to determine the targets to be achieved. As work
progresses, quantities aredcontinuously measured and these
are plotted weekly on thevsame chart. Measured quantities
can be Fhecked by the contractor. TIf he is not in agreement °
wiéb these, he is required to subpmit a grieva%Se to the chief
construction‘gngiheer manager. A quantities ledger is pre-

+pared by the site manager and is made available to the con-

tractor for review. The accounting section receives
: b
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‘information from the contractor in the form of approved in- o

-t N

g voices. These invoices are then used to prepare a payment

-

+ AR

.
ca s

voucher and are also entered into a committment ledger. - 7

Fing}ly, all committment ledgers for contracts and purchase

-

orders are combined into a fina;'cost ledger. This ledger

\

is then used by the site manager .to prepare a progress . ‘

%3

report for payment for each, contractor. -~ Provisions regar-

N
5
ety

e

S

ding hold-backs are applied, and a cgpy'of the progress , .

‘claim is issued'monthly to each cori®ractor and to the ac-

* . ,counting department.

3.3.3 Equipment Usage Sub-Systems

r * «
(a) Control Functions ) - .

e e 1 S i S e

W

The Equipment Usage Sub-System is used to:

P

1. Tag al% tools and esquipment, inaicating purchase or
rental;

2. Provide an inventory of all tools and equipment, iden- .

-~ R

tifying those items which are purchased and those that

' are rented;

+ 3. Verify the contractor's analysis of the economics of .
LS '

renting versus purchases;

4. \Ensure that the equipment on site agrees with records

and, in the case.of rentals, ties in with billings;

5. Ensure that contractor's equipment and tools are %ot
. yor

being used for sub-contractors' work;

J;

)

. 6. Ensure that maintenance of rented equipment is performed 4
. \ ®
in accordance with rental agreements. :

. ‘ ]
}

" ey 3
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(b) Information Formats ' . .
Standard da;a collection formaté are not used becéuse of

o ! . . . -~
the diversé—nature,of the tools and equipment used on the
-
site. .
14

(¢) Procedure
.

Figure 3.10 pfovidés an overview of the Equipment ‘Usage Sub-

System and depicts the information flow within this system
and thQ role of the various key actors in the construction

and control process. .

’

Invoices and time sheets of hours worked by rented equipment

’ [
are checked and approved by the site Q&Eger or his dele-

’

gate. The purchased equipment is checked by the warehouse

controller as equipment received and by the Inspector for

their acceptance and perfofﬁsﬁfe. The cost enginéer checks
the/cost codes and also compares cost of unit prices esti-
mated by the contractor wiph EE? record of unit prices from
his master file for eqalpmeﬁt u!héé lists. He then veri-

+

;ies and approves the costs. If ;he contract?r is not in
agreement with the outcome, he may submit a griévance to
the chief construction enginéer. The accountantlreceives
the approved invoices, then prepares a payment voucher for
the contractor and also enters the appropriate information
into a commitment ledger using the appropriate purchase
order number Or contract numbe; with the appropriate cost'

codes for each item. Finally, all commitment ledgé?s are

combined into a4final‘q?st ledger which can be%used~to pre-

N ~
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pare a brogress report for payment for each cgﬁt:actorﬁ

S

- e f -

3.3.4 -Contract and Purchase Order Sub-Systems

- - e - ’
(a) Control Functions ST ~ .

- ' \

»

The Contracts and Pufqhase Order Sub-System is used to:

. ~l. -Ensﬁ%e that inquiries. are sent to a set of selected

~

vendors for competitive bids and that these bids'are

p:operlgzzzg\lated; - ,

2. Ensure that purchq.e orders properly set out terms,

w N

< ‘ .

pricing, coding, tax, discounts, and arﬂangements ﬁor
. a v [ ] R
the return of surplus material;

te

3. ~ Ensure that discrete packages of work “are properly to.

© r

defined; ‘ .
4. Ensure that efﬁiciency‘ and economic factors are pro-

“per%g eQéluaﬁed;

.

‘5. Ensure ;hat.inquiry documenté reflect proper complete-

ok

6.

R " . - ¥
ness and clarity;

N
.

gyEnsure that proposals are properly evaluated using the
&

-
g control estlmate as- the appropriate yardstlck orALa51s

.

> N

of comparison;

7.. Ensﬁte that the\owﬁer;s representative attends pxe-

- -

: ?ward and weekly meetings;
8. Evaluate extra work requests to ensure wdrk not covered

in original scope and to ensure that work does not take

‘e o

on new scope definition. ' _ : -

a e
\ .
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(b) Information Formats - e

The basic information formats employed in the contracts and

purchase order sub-systems are the purchase drder requi-
. ) , . ,
3ition~form, the contract r®guisition form, and the purchase

_order contract commitment ledgers. See Figures 3.7, 3.8, and

3.12, 3.13, 3.14, and 3.15. - - PR

v

(¢) Procedure -

‘Figure 3.11 provides a‘h?verviéw of the contract and pur-

‘f _ .chase order sub-system and depicts the iriformation flow with-

in this system and the.roJe of the various key actors in the
) ‘ . i
construction and control process.

There are basically three types of contracts that Tust be

. controlled. These are the cost-plus, a fee unit price and
,( -’

s Bt R ram et

. . . ,dump ~Sum contracts. <

)

The size and type of ‘the work ‘coupled with the cha;éctef—

£ el i A

3

istics of contractors available on' the market constitute .

S i

the determining factors in choosing which contract type to N
« 'Y - 4

use.

% | o

5, ‘ Generally speaking, it was found from expefience,tﬁat the -

lump sum contract yielded the most satisfying results to

1 . , A
the project manager and minimized his involvement in the ;
r . - .
T e . direction and coordination of the contract. However, in

the present economic climate, where cost escalation is ' 3

. e ' ;
largely unpredictable, few contractors will enter into a i
n . A '

A

¢ wa sea
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CONTRACT REQUISITION

" PROJECT: o
CONTRACTOR: ‘ h‘\\,
+ ™ ) o
: SN Requested Remaining
Cost. . this in
Item Code Description Requisition Forecad#
v . ’ '
- , .
; ) ‘
/ »
. . . 5
y “ ‘
\
1] ' , %
~
4
APPROVAL DATE TOTAL THIS.REQ'N Date ’
Originator PREVIOUS REQ'N
Cost. Eng. «  TOTAL TO DATE Page
Const. Mgr. ORIG. CONTRACT " of
Proj. Direct. . ’ ESTIMATE —_— -

DIFFERENCE

FIGURE 3.12 CONTRACT REQUISITION

o~




'SUBJECT

REQUISITION REGISTER -

DESCRIPTION

COST CODE

BUDGET

- Requi-
sition
Number

Amount
Requested

Amount

Previously

Amount Re-
maining In

Forecast

Forecast
Change
+ or -

N

New
Forecast]

Requested

nolkiion
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EXTRA WORK AUTHORIZATION

qCONTRACTOR

1

CONTRACT NUMBER

DATE

DESCRIPTION

REASONS

N

Ee .

REQUISITIONED BY

APPROVED BY

ESTIMATED COMPLETION DATE

DATE

DATE

hSd

Cost
Code

N 7't

-

Estimated

-

SN )

Man—-Hours i

FIGURE 3.14

EXTRA WORK AUTHORIZATiON

’

-




T T

P

>,
9

£ TP

R A g,

kN

R
b

.

:

IONVHD LSVYIDAYOL HOL ISINDTY ST1°€ HHNOIA

AP YA AR R e

ettt ———
o3eq _ Aq peaoaddy
33eQq Aq paaoxddy saed Aq peasenbay
. , , . ¥
. 3 . )
- . !
- . 4. , , ! N
. ¢ 4 A o
- !
, ] - M
’ . ¥
. . ’ ] -
sbuey) 103 uoseay asedaxog ssburyd 31se0a10d nOﬂumﬂuwmmd. apo)
_ ' Te30L MeN [3usxand | Te3035 ‘Adxg - - 31s0D
§ -
a3eq

3o abeg HONVHD ISVOTYOS ¥OS LSHNOTY




TR NP

P

lump sum'conﬁract for a large progect which extends over

a long time frame.. Because of- the rlsk 1nvolved the con-
/\J

tractor will use a very high contingency factor, which adds

2

considerably to the cost of the projecs.
Alternatively, the other contract types may be employed as

RN
ever, they require: con51derably more involvement from the

-

they reduce the risk to be assumed by ite contractor. ﬁow~

project magager to control and coordinate the project. Very

often, the client prefers the lump sum contract despite the

~ high contingency allowance over the relatively lower cost

plus nominal fee contract due begauée the latter may end up !

to be a more expensive one, due to cost escalation and

the additional cost of managing the contract.

The contract procedure starts with the development of the
&

technical specifications, which are prepared by the con-

struction engineer and which are accompanied by the appro:

priate drawings. The design and estimation engineers to-.
gether prepare an estimate and quantity. take-off. The cost
engineer aésigns a cost code to ach‘item and calculates‘
the cost. ~Thggcalculated budget?iﬁﬂkhen approved by the
client after appropriate revisions, if aﬂy, are made in

the scope of the work. The procurement staff then prepares
thé commercial and légal parts of the specifiqation and is-

sues tender announcements.

s

" The bids received then undergo both commercial as well as

‘technical evaluation. The best three or four bids are then

M AL LRI IV 728

e o et . 4

e

R




SR a s AT S NPT AR R £ R g e e s e M ®

- 54 -

t

selected and forwarded to the owher for approval along with

a recommendation prepared by management. SimultaneoﬁSly,
’ oy

C ' the cost engineer‘prepares a budget estimate which must also

-
'

be approved by the client. As soon as the contract is ap-

proved by the owner, the contractor will receive a request #°

to ﬁroceed. Once the contractor acknowledges the request and

e

‘'signs the contract, work dommences and is followed by the

i generation of invoices, time sheets, etc. A commitment o

IEL I i +

ledger and quantity ledger are prepared to receive invoices

A L

,/{o produce a final cost ledger and a cost report.

~

4 . ..
A list of all contracts and purchase orders are made and

v

recorded in the data file and are used to produce Contract/

: P.0. status reports and many other ﬂigher—level reports.

3
2
4
{
b

3
A

Finall} this information is combined to produce a forecasted

»

.

— cash flow requirement. *

3.5}5 " Physical Progress Sub-System oo

o

-

(a) Control Functions . 7

v

The physical progress sub-system is directed at determining
the actual progress to date of.the project and reporting it
. _ in terms of percent comblete. Coﬁpéring tﬁg actual per- )
centage complete with the forecasted values will determine,
the efficiency with which the work is progressing in a par-
ticﬁlar area. The purpose of this system is also to deter-

) ® -
mine the percentage of work to be completed and to identify

- +
o B e i N AR, ol 83 i b AT AT S R 2

irregular trends, if any.

N
R i TR

¢entra1 to the effective, usage'oi the physical progress sub- ~

\ \ “
+ . . .

-
N-ERE AN




system is an understanding of what is meant by percent com-

pPlete. Work performed to date may be measured in several

ways such as man-hours expended, elapsed time, materials

used, dollars expendéé.

¢

In order to evaluate the total prégress of work done a unit
of measurement must be chosen which reflécts the contribu-

tion of men, money, machines and materials towards project

[

progress in terms of time, cost and content. The most satis-

°

factory bdsic'%nit to use for determining progress is man-
hours. However, determining the total by itself does not

give a complete'ﬂicture of project status. Also required

are interrelation tables and factors. The interrelation :

tables of man-hours versus work completed are hased on data *
1

obtained from past construction projects.

(b) Information Formats

-

The basic information formats empioyed in the progress sub-
' * .
systemdare the progress record, which is the key report for

monitoring the progress perfofmance of the work, and a pro-

gress chart, giving a visual illustration of the information

contained in the progress record. See Figures 3.17, ﬁle.

(c) Procedure '
’ ) : 4 ‘ )

Figure 3.16 provides an overview of the Physical Pmggress Sub-
system and depicts the information flow within this system

and the role of the various key actors\iq the construction

M !

and control processes. ! \
./
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The: procedure for this sub<system can be divided into three

t

' - »

stages, i.e.: R
(1) planning and forecasting stage;
(ii) - .on-site: information ‘collection stage;

3
(iii) progress evaluation stage.

(1) Planning and forecasting stage

.Before the work on 51te Starts, the job is dl\al.ded and broken
down into work packages th.ch are ass::.gned to different de- ¢
partmer;ts, such as structural, mechanpical, electrical, etc.

Depenging on the scope of t{le work, each department may fur-

, ther sub-divide the ‘work according to area. .

©

[

w .

.

The information genéi:cted by each of these departments forms

the bas:.s for the.physical - progress forecasting systemu As

‘57,,44 :

an example, con51der the work of the civil department in
\

arxea l, swhich con51sts of a steel- framed bull ng. The basm

components of the structure include the foundation and the.

i

superstructure. The superstructure may be described in terms

o
i ' .

of the' follpwing components: . x__‘ -
Superstructure” : T o,

n 5
‘ 1st floor columns Fabrication qn site if necessary

Erection o ve

= lst floor beams . . ,

-~ st floor bracings, étg. o~ it \

Using the interrelation tables in conjimét_ion wijth the -
drawings, and quantity ta,ke—off, an estimate o:Elg man-hours
4

is dexjived as follows:

o
o Lot

EF %

[PV VI

B v e e damn

e Rt PoaEieyt ol
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LY

'

Erection g . . ™

4 hours

10 feet of lst level column Typek\H— 10 x .4 =
\ .
. 12. feet of lst level column Type B = 12 x .5 = 6 hours p
K-
[ - ' . .
i \ e . TOTAL - = 10 ho%F§ -

a ' “ ; : ¢

-
’ °

The total figures estimated for each drawiﬂ@ are then sum-'

marized on a sheet and, appropriate al%bwances are made for -’

other aspects which have to be consldeIEd, such aé >
| . | o
Unloadingf 15% of the rolumns' erection man=hours T

. g ! .
'Seaffolding:‘~15% of the cOlumhs',erechidn man;zfurs .
Connection: £20% of'the columns"ereétioncmaﬁ) ours . CoTs

~

- ? Y ' . ¥

Rherefore, the total maﬁ—ﬁoufs ='10 4+ .5 x,10 = 15 hours.
a

lThegabove'procedure‘iﬁ carried out for all the components

~

EOmprising the work, and these flgures wlll be recorded as

" Total Estlmated Man Hours in the progress record y
(Y . | . - N " . /V‘. A . — . 1Y
\ (ii) | Progress Evé‘luatifo/n Stage _— P
] .
\ "o L . .o ' 4 .

1 ! . B ) 3

Once construction starts, the actual sthtus of the work in

N

+ térms of percentage of work completed'and the efficiency.

1

“with which it has been done are determined at regdlar’iﬂter-
vals. Also made is an estiméte/df'the percentage left to

complete as well as'the determination of amy undesirable v
. trends. L S - R

-

)

£ ‘ -y - .
‘The actual number of man—hours spe%f on the job is calcu- (

lated by assessxng tﬁe actual work done ‘on site in terms ‘ .

- .

%

e A b B o e
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. of materials, time and cost; then converting these figures

- d
factors. . ‘\

I3 f -

/

_to man-hours units by using the appropriate interrelation

The planned}ggrcentage complete at a certain date tig calQ

culated as follows: ®

ry
Estimated Man-Hours Spent x 1008

Estimated Total Man-Hours

Planned percentage complete =

Determining the actual- percentage at any point is computed as:

N +

Actual percedtage complete = = Actual Man-Hours Spent

Estimated Total Man-Hours

£
x| 1008

The efficiency with which the work has been performed is then

computed as:

Estimated Man-Hours Spent % 100% : .
Actual Man—-Hours Spent

Efficiency =

¢« Finally the man-hours to complete are calculated by the fol-

L -
lowing method. Estimated man-hgérs minus estimated man-hours

spent equals estimated‘man-hpur remaining, diviged by ef- 1

ficency factor to date, equals man-hours to complete. ’70
this total ad® allowance for contingencies and re-work. The
forecasted total will be obtained by adding man-hours to

complete and actual man-hours spent to date. .
) ::' w ‘?\

Tﬁe trend will be derived from the efficiency to date and

efficiency obtained during the last time interval.

K

4 1)
v

.
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N ' 4 CHAPTER IV :
4.0 wSAMPLE OUTPUT REPORTS OF COST REPORTING SYSTEM

: : - ' i
L "R T4r1l  Introduction ; ‘ . i
| . . . . 3
! The format and usage of the various reports that can be §
~ .
, 3
output from the cost reporting system are examined in . ]
. . ' Lt ) 1 1
— this chapter. f

L
Y

It should be emphasized that';ﬁe-output reports described ) . '
A herein have their limitations in that the level of precis- ( :

, €
ion in ‘the output jnformation is solely a function of the

J
level of accuracy of the input information. In essence . _r

_m@anagement reporting implies the preparatiq& and presentation
' . of comparative information so as to assist in the decision-

v ‘ making process. Its purpose is threefold: (i) to provide
v : a picture of current job status; (ii) to determine deviations
. from the intended plan; (iii) to isolate the causes of these

L 4

N “deviations and thus facilitate the management decision func-
. 3

tion of taking corrective action.

J

4.2 Output Reports

1 X N . ‘
™ ‘ .
‘ The following output reports are described herein: :
<+ ~ ot

Figure 4.1 Project Account Reporting
o Figure 4.2 Design Area Reporting
"‘-—,—-“"’;\4 - b # ' ’
Figure 4.3 . Purchase Order Status Report
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, Figure 4.4 Purchase Order Reporting systep '
\ Figure 4.5 Project Cost Reporting System
* »
Figure 4.6 Purchase Order/Contract Ledger
Figure 4.7 Congtruction_Cost4Report i}

¥ - . v [ I
Figure 4.8 Accdqunt Report
e

N L}
Figure 4.9 Account Ledger

Figure 4.10 . Construction Progress and Labour Report

v

4.2.1 Project Account Reporting

» -~

fhe information content/éf the project accounting report
is shown in Figﬁre 4,1. This repoéf’is used tp compare
the current forecast of final project costs with'the re-
‘vised buéget for each major account. The report is se-
quenced by project number, account number, and finally
item number. It is used by the accounts payablq account-— )
ant for a detg%}ed investigation of each account to date.
The bénchmarks‘used in this repor£ for comparison are the
revised and the current forecast budget. THe cost engin-

eer ‘also uses this report to forecast the a w total budget

. required, and to prepare higher level reports and summaries.

I
<

4.2.2 Design Area Reporting - ’ . //\js
Y

[V
L ’
Figure 4.2 summarizes the information content of the design

area report. It is similar toathé gost statement but con-
tains more ingfrﬁation regarding the cost breakdown of labour, ¥

material and others. This report is sequenced by project

~ number, then by area. For each-brea, the corresponding

* -

,& ". ’Q1 . | ‘ ‘ N ~\»

.« -
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accounts, their description and committments to date are
listed. The report gives totals and sub-totals for an

account or series of accounts.

v

. This report ‘is basically prepared for the area managér'to

monitor the project to determine if)it is progressing as

~

planned, and, if not, to indicate the potential trouble

< spots. The columns of the labour and material breakdown s

r help the manager identify the source of any deviations:
F:
f from what was intended. .. g .
i 4.2.3 PurcHase Orxder. Status Report ’ . -
‘ : N

The information content of the purchase order status report

1 - 'is shown in Figure 4.3. This report provides description

A e 2 et

and status information for each major piece dfhequipment and.
1\
purchase order issued during the course of a project. The

report is sequenced by project numbér, equipment number,
description specification, and requisition and purchase order

number. . S )

1

The input information required for this report is prdﬁided

by the cost éngineer who uses the finishéd report to give a
. fullydescription of the history of the‘purchase order.' The
report isggfinly used on site by the equipment and materigls

'controllepé for purposes of identifyinq the materials and

»
“ __ equipment required, their time of arrival on site and to
. determine if there are amy delays in their arrival gn site.
F 3
c’
® - - .
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-operation. It can also b

-

S L e S

This report is used- to initiate action f@# expediting the

used by the site manager to set
priorities when faced with particularly critical supply and

demand situations.

+

4.2.4 Purchase Order Reporting System

The information content of the purchase order report is
shown in Eigure 4.4. This report is used to,control gen-

‘

eral purchase qrders aftér being approéed and comnmitted .

to a particular supplier. This report shows committments

and payment status for each purchase o?der. The sequen-

cing is by project; by department, by area, aécount and o
burchasg order. Higher level summaries sucqessively drop

- 3 . -
sub-account then account. Lower level reports are more de-

)
tailed and contain, voucher number and payment columns.,
N —

This\;egort is mainly used by the chief engineer of a par-
ticular department t9 follow the progres;\of purchase orders.
By examining the &y purchase orders and chécking payme ]
fo‘dafe versu54comm%jﬂﬁéﬁté, the accountant can also us:tigls
reports when he would like to investigate a purc@§se order
known to be related to a éartfcular department. A more de-

tailed report can be obtained when the voycher number of

payments are included. . ~

4.2.5 PurchasevOrder/Contract Ledger . ‘ )
} J _ z":‘ .
The information content of the purchase order/content ledger
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is shown in Figure 4.5 This report lists the committments

> C .

and payment transactions for the current period, and is

sequenced by project number, purchase order/contract number,

item number, account codes, report month and vouycher number.

—

Using the purchase order contract ledger, a higher level re-

: pore can bes generated whic ummarizésiall the contracts and

purchase orders in two different ledgers. , .

~

‘ e,
The information used ih this report is basically obtdined

from the purchase order/contract sta?gg reports and from

o

‘

‘the cost engineer. A similar report is prepared individu-
- . ally by both the accountant and by the area manager by

- -

'\' _contract, and by purchase order ledger." ’
' A
Performance can be evaluated by,u51ng this output report

and errors can be spotted and necessary changes can be

made. -This is the most detailed ‘form of description of the o

SRt

status of the progress for each contract during a specific

L)
perjod. Additional benchmarks and yardsticks can be gntro-

- duced suych as the forecasted budget which ¢an replace the’
\ .

‘column of\tbe voucher description. ]« -
) . \

4.2.6 Proﬂaét Cost’ Reporting System

The lnformatlon content of ‘the updated progect cost report

is- shown in Figure 4 6 This report shows the status of the

'
03

,-prOJect cost .reporting master file as a result of the up-

dating process. This report is sequenced by project number,

i e

purchase order/contract number, item number and cost code, , .

* N ! R - ) é
or account number. ' | é; .

N

N\ / \ . R . E
" \ - . .
\\ \ , ~
- - —— . \ - '




The updated project cost report is used by the cost engin-
o N ‘ '
eer, the accounts payable accountant and the site and area

”

managers for their respective cost control function. This

'reports is derived from the purchase order/contract ledger

(see section 4.2.5) which includes the forecasted budget )

and the funds allocated but which does not include the vou-

. N ~

cher number. . L.

Y
4,2.7 Account Ledger

-

N
! -,

The information content of the account ledger is shown in
Figure 4.7. This report lists the committments and payment

transactions for the current period which can be sequenced

by project number, account cost-code  number, purchase order/

contract number, or item number. The histoxry of a parti- -

» ¢ )
\cular account or of the entire project can be traced through

this report. .

R 4

This report is used by the constructiovn manager to identify

N

whether -the costs associated with a particular area or item -

or account are overrun or underrun. @

« 2 . -
. [y

4.2.8 Construction Cost Report

T

L

The information content of the éonstrdction cost report is’

shown in Figure 4.8. This report is the most detailed form

génerated by the cost reporting system.' It compargs com-
) 2 =
metments and _expenditures against the control budget. The

v

- .
report presents the cumulative effect of all transactions.

3 B
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Transaction details can be reported for any or all accounts
as required. -Data contained in the reports serves as a

.

basis for estimating future projects of a similar kind.

The construction cost report is used by the construction
manager to identify whether the costs associated with a -

particular area, item or account are overrun or underrun. ¢

4.2.9 Account Report \

The information'content of the account report is shown in .o

Figure 4.9. This report summarizes the informatipn essen-

tial for the preparation of a cash flow forecast. It can

be sequenégd by project, account, purchase order/contract, .

1

A L]

or item number.

4.2.10 Construction Progress and Labour Report

. ] .
- ' !
on content of the construction progress.and

The informati
labour repdrt/is shown in Figure 4.10. This report is
more detayhéa than the .previous one and it is directed at

lower level management for pﬁrposes of monitoring and K .

«

analyzing construction p}ogress in terms of content and .

L.

labour input. .

[y

b ’

The construction‘progress and labour report is' one of
several highly detailed xepor£s used by the site‘managers ;

as well as higher level manégement. Using various sorts

on the c?st code, information can be sequenced according ,

-
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B to area, account number and so forth.

) . .
kg A%

The two fundamental control costs used are marn-hours ex-

° 4
pended and material quantities. Based on these units, it
is possible to derive the percentage of the job completed

.Sto date. Thé cost of the work completed to date is then

compared with that budgeted for the same percentage com-
§ P .

plete, to determine the extent, if any, of cost overruns

and/oxr expenditufes along with their specific causes.

£

3 -
¥ ‘ - h
> .
A
by -
R ¢
Y s
R ¢
- . ’ -~ ’
u. -r .
& d 2 N 7 )
ot . - .
v - .
) ¢ . s
k: .
¢ -
4 B -
¥
N
"‘ ‘ ’
N ‘
i <« . "
¥ L}
3 P . -
i .
b e
-4 &) .
. '
<1
¥
4 . ~ ‘ =t
.; Al « N *
« ~ .
e -
¢ '
he o
. .
N
1 >
e . .
v
i -
» L3
(
x . - \
b ’
N ~
1 ¢
a
R . 3 1
R Y » ¢
B >
i -
E ¢ A »
. - ’
’ '
& -1 R
. p .
. .
-
- 4 t -~
. LA
» BaRY . y
h . . .
. - ~ N
\
. R .
.
~ I
\ -

e




ST AR

AN

AP e

L sagee e T TR T

«

T A

e s

AR

s

enp
<

A an

Y "ﬁ@{
& "3". S F

o

T
=

t

o

i

-

{ : n .
3 .

i

-

# -Joy ouweN JI2Angd Hmﬂumumx pue juswdtnba 3TUN

~

93TS-U0 ucmﬁmﬂzm XioaTT1od - °ON I8pPI0 .
paxtnbay Axoxoed pesTwold @seyoandg dII7AdNS *3dag
SdINd R N
» . '\J N
i - a3ed . # 3o9foxd
30 abeg SInpoyos Iop30 esegoind , " ,
. . > ¥ -
- ’ JY0dTd SNIV.LS MMﬂmo dSYHOUNd \ 0913 g
.............................. e S
NS ’
. squnoooe Aq Te303-qns
9 N .
Iay30 Terio31en Inoded Te3oL aj3ed oL 3seoa10d 3obpng 3obpng uotadraosaa AUnosDoY
* 4Iv¥d 0oL dIvd Po33 TWWOD juexin)  posTady  Teutbrio °
) azedq . — 4 3osloxg ’
Jo0 abeg . Junoooy-aqng Aq eaxy ubtsad : M ~
v . . ; ) .
. ONILJYOdTY YIIVY ZwHme N.ﬁ ANDIA S »Lﬂ 4

~

e e o e e o o e o e o e e e A ——— e ————————————

e vl > o i G G N S B S GND W UV A U G S T A ST G S R G S D

. : \ s .
' , *$2TI9s juUnoode Aq Te303-ans

potaad STUL "33eq oL 93ed oL uwmomno& 3obpng a19bpng eaxy- burpTIng dpoD 2s0D
pIed pted po33 TUIOD quaIIn) pesTtasy Teutbrao go uot3dtaosag IO ‘FUNODOY
X . ) ’ aaeq I 309(01g
. < .
Jo - @abeg - TUNOOOY ‘Aq 3ususa3lels 3IsoD ,
“ |
- e

_ : ONTINO4®M INQODOY LDACOMd T°y TdNDIA.




R A

> tes

e

R IR

gy

(LR SN2 20

Rt i R T T s

ey
SRy

£

SIINE e £ Bl <N

“,p
4

-

.
‘

Reys

S

Y

T TR T e R ATTRTRCRT TENMAERT LY T T

*3unoooe AqQ Hmuovlnsm

53eq Ol potiag o3ed

oL unIgapun mmmomuom . Jabpng sI9pI0 32bpnd uoTadTaossg W23 3IUNnodOY
IS0D TYNILOVY JUSWy TWUOD \W&m\,o a pasTady osbuey) TeurbTIO
[3 4 .\ 1 L]
. ' Junooov/ue31/esiy Xd
®3Ed jxodey Tte3lag 3SO0D UOTIIONIISUOD : galy
- Fo . obeq © IMOdT¥ IS0D NOILON¥ISNOD L'y TINOIL 3oefoag
UoT3dTIOsSD2d 393Bd OL pOoIIad STIUL o3ed O POTIad STUL mmasdz YIUOW T2quny Jaqumy 3ORIJUOD
AJYDNOA - -~ arvd SILNIWILIWWOD IsyonoA 3Jaxoday uﬁzooom wajl *ON °0°d -
. ‘axeq ‘oN 309loxg
- 3o abeqg YIAOCAT LOVILNOD/J4IQYO ISVHOMNd 9° % FINOIJ N

Toqunu 3o0ea3U0)/*0°d Kq 1e303-qns

93ed 0] POTId®d STUL 93Bd O POTISd STIYL 3ISRODIOJ UOTFBOOTIV ,uotadraosag JUNOIDY 30eI3U0)
-dIvd SLNIWLIWWOD . 3obpng "ON wa3T x.mﬁwoz ‘0°d
/ o3eq i jaoday a3epdn ;Loz"uownoum
3o sbeq WHLSAS DNILYOJEY ISO0D LOALQNM 5% F9NOI4

! P
o3ed Ol potiad 334 oL potIad JUNnoSdyY-~-qus/3unodoy 3oaloxg IaT1ddns 9poD IapI0
SINIWAYJ SLNIWLIWWOD s aseyosang

3 :

a3eqg . 3UnoOOY Aq I9pI0 Iseydand . ‘oN 308loag
: o abeq ONIINOJTM ¥IQWO ISYHOMAd Py AWADII . - -oN +adeq

3

&E.,«ﬂ«iﬁ) SRR v

.ﬂ.r 3&&?&? Y AW NI S PR




) ] L 3 . " ' . .
- . . . » 1 -
- . . - ) E .
: > N N
P . &
&3 ) _ X . .
S . . -
b ) \w - . '
m,. -l"-l'll-l-lI-|I.II.|'|I||I.|.III.||III|.»I-I-I-II'|W|.|I-.Ilullll.l-nl'Il'l!lnldlltll-lllltll“.l'lll'lnl*'nl lllll - —— . . G T . S G Y T — > T S S . -
w . 3seoaxod . $380) anoqeT
mwm - e ' - ot
- -~ o -
M . . 93ed O&L o . SINOYU®RW
* - - - - - m
5§ .J L 3obpng ) XD K3tTauend . |
,
§ . |
Wv |
£ -
v Te30L Ten3oy 3IybTaM 93'y FTun I8 3ISBODI0J 93eqg oL potiag ut 3abpn uot3draoseq@ 3Junoddv wa3l
w :m..nms dwo) sanoyuey Jjusxan) po3zofdwo) pozsrdwod” mmm..;mm ’
m » JLIATIWOD ¥ X LSOO LIND /m.HwOU SUYNOHNYNW SATLIINVND ‘
W ) ] a3edq 3I0d®dy ssaxboad 3s0D PIOTJ ¢ -uotr3zdrxoseq |
- e
£ : JFO abeq LH0ddyd dN0gvYT gNY SSEUH0dd NOILONJILSNOD QT1°y HANDIA . 4 3osloxg
m 23eq Ol ©3ed Ok noaumm STYJ, ummumnom UOT3e00[1V & Jobpng” uot3zdrxosad Iaqumpy 3OBIFUOD ' JUNOIOVY
§ aivd SINTRLIIWKOD ws3I  ‘ON ‘0°a ¢
smm. P - < - LA
W 3 a3eq . # 30o9foad
#. . o . uokr. ., obea © ¥E5aAT INAODOY 6°% FWAOIJ ’ ’
e , : ’ .
. uoT3dTIOS9g a3e@ OJ POTI®d STUL 9S3ed OL POTISd STYL YJuoW JIaqumpN pomuuaoo u:sooom
. JI3YONOA JIva LNIWILIWNOD I3UDUOA uuomwm well *ON °*0°d .
- 0- ° N
.83eq . ] $ 3o9loxag

F
E28
oy
%
£

3o sbea |\ IMOJay INNODDY 8°'¥ IUNOIJLS

a

- & i M " 5 ak TS R n it S R sty g IR ey
AR SR R S 5 et R S S L RIS TIB R A SR RS . ‘ h EEa e

c







w

CHAPTER V

5.1 Summary

L

- f )

.This ;epoit presents a description of a cost reporting

hd
1 )

“system iiséed on a major heavy industrial project which has

been under construction for the last twowyears. Emphasis

R

is placed on: j

pfbvidipg an'QIerview of the reporting system;

de nsﬁrating how the components of the system

S

are 1ntegrated-

B
< L4

examlnlng. in detajl, the site lnformatlon inputs;

describing the flow of information within the

L]
-
>

system; ;

'

. ‘ ) '
ﬂescribingﬂ/in detail, the various output reports

a

generated by the reporting system and their usage.

| € .

No. attempt -is made to assess the strengths and weaknesses

A R

of the System. "Such an assessment»would require extensive

¢
.

interviewing of the .users of the system, an exercise. which .

would be beneficial but-whkﬁﬁ is beyond. the scope of this
report. ' " & / "

o ‘A "
The design of an effective cost»coﬁ%;ol system for large

v

<

‘Projects requires a thorough .and extegsive understanding

of not dnly how to manage ﬁeny fields of. engineering, *

sespecially oconstruction, but equally imPortant, an” under-

' standing of yhat is being msnagea. Further, 'it requires

1
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- extensive knpw}edge about the company's organization and

E % ccounting systems*in order that the system by tailored

3 . &~ .

.8 . - !
to meet its needs and mode of operation.

-
«
[y -
. “ -
& . i

K mAnagement reporting system &s'ﬁot an end in itself. It

e
-

y ' i

is the heart of the communications system, and the effect- .

1

ivepess of the reporting sys;em,will largely determine the

. control that management has over its operations, since man-
. L]
. agement actions are taken based on information supplied by ' 4

the system.
. . 7 .
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