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_THE BUILDING CONTRACTOR AND PROJECT CONTROL: GASE STUbIES

/

EMMANUEL TRIASSI ®

> L . « /

: This ‘report documents the second part of a multi-phase
research pfrogran'me which is aimed at ‘thé development of migement
im;onna'tion systems for the‘ building contractor to support the
. func'tions -of emject planning, scheduling and control, estimating,

mq]tj-project hcontrol, accounting, payroll  and equipmeht

management. o
/a,,descm'ption .of the buﬂdﬂing contractor
with respect to the prob‘lem' of project planning and cont‘rol with

This sﬁudy provides

emphasi's)\dh:the latter. Detailed case stydies of three .successfulv

~ Montreal-based = general contracting firms\ engaged in buildiny

construction are presented and charactexistics of their

+

S . N
organization- are .explored. Emph?sis is placed on managémgnt

practices with respect to single project planning .and control,

roles of management .personnel and information transfer for purposes

of project control. A]so’provided is a framework for research on

the design and development of contractor Management Information
~

'System in which key MIS variables and parameters describing each

’ -
variable are identified. Where possible, the implications of these

‘parameters with respect to the design of MIS for individual project

control aire noted. -
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i , CHAPTER I ) X ‘ .
. , o .
11 INTRODUCTION
\ "a d
This report documents the* second part of a multi-phase .

research programe which is aimed at the development of managefnent
information systems for the building contr%gtor to support the
‘functions of project planning, scheduling and control, estimating,
‘rriulti'-pro,ject control, ; a&counting,' payroll and equipment

management. , The essential goal is to design these information

systems so that thby

(i) optimize the use of infqrmation presently availa/ble to thfe‘ s
firm; . 'l |
(i1) are compatible with the manner in'which the firm ope'rates'
and with the skills of'exist'ing personne];
- {(iii) report the correct and gri\ﬁ;essar'y information in a form which
can- best be interp\reted. by manag’ément and at a level of
. detail most appropriate for the individual wmanagers and/or
supervisory personnel who will be using this informa'tion;
(iv) get this information to its various users both at the time
required and fréquenéy required; and - ,. /
(v) enhance interdepartmental and 1nterper:scna1 communications
" and business relationships with external parties such as the
firm's clients, banker, surety as well as suppliers and

subcontractors. JA 1

. ;“5':




.
For purposes of this report, a manageﬁlent information system
(MIS) is defined as a system for collecting, sorting, retrieving
: | and pm;cessing information which is used or desi‘r'ed by one or more
managers in the performance of their duties. The need for such a
: system in building construction has been documented by Revay (19) ‘
and Kirittopoulos (16). .
aThe first part of this research programme (16) focused on the
need for collecting, analyzing and repo;ting infiarmat'ion for ﬁse by‘
the: contractor's <clients, bank and surety. One of the

4
recommendations of this study was that a more detailed

understanding of the structure of building contracting firms be

developed. It ,is the purpose of this present study to help develop

such an understanding.

- . .
1.2 THESIS OBJECTIVES ‘ |

w
From the research documented to date (refer to Chapter 2), a

framework for the development of MIS for the building contractor

has yet to be identified. This identification task must include
the formulation of a model &f the firm which reveals its crucial

variables and the range of values they tan assume. However in

defining a model of the firm one is faced with the difficult task
of working, not with mathematical variables, but rather with
man-made systems for which models must be hypothesized and thgn

proved or disproved by empirical studies.

e ——
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Mas on ‘and Mitroff (17) identifjed the key variables comprising

[}

an MIS by\proposing that "an information system consists of at

‘least one PERSON of a certain PSYCHOOGICAL TYPE who faces a

PRgBLEM within some ORGANIZATIONAL CONTEXT for which he needs some
EVIDENCE to'arri\'/g at a so]ution/ and that evidence 1is made
available through some MODE OF PRESENTATION"»  As discussed in
Chapter 2, this description of an. MIS provides a useful framework
for tackling the task of developing information systems that are
matched to the building contractor's needs and capabilities.
Essential to this description and framework i§ a model wof the firm. .

The goal of this thesis i; to provide a description of the
bui]di;\g contractor with respect to the problem of project planning
and &ont\?ltﬂ', with emphasis on control, b); way of presenting case
studies of tfiree successful Montreal based gene:a] contfacting
f__1rm.s engaged 1”p tguildi'ng construction.‘ The specific .thesis

\,

objectives are: .

1. To provide a framework for research for the design and

development of contractor‘MIS by identifying key MIS variab]eg ,
and parameters describing each variable and to identif).'
knowledge gaps in the litera;ﬁre with respect to the building
contractor and the design of MIS for his use (Chapter 2);

2. To conduct detailed. case stu'djés of three firms to explore
their characteristics with respec;‘. to the PROBLEM of project

“planning and control with emphasis on control (Chapters 3, 4,

and 5);




° 3. To suggest guidelines for further work directed at MIS

> . .*(Chapter 6). ‘ - ) ~

1.3 METHODOLOGY

The methodology employed to achieve the thesisvgoals consisted a 1
of a combinatjon of literature review and interviewing of ' \

contractors with 'the aid of a series of questionnaires -(Appendix -

F\\}kv [). The literature search was used to assist in the'formulation of

1
; )a framework for analysis. A literature survey was also conducted ‘

4

* to identify the needs of the building contractor. However it was

‘&

) 1
T, ‘discovered that the Tliterature in the area of construction , . ‘

management largely focuses on heavy engineering contractors, the %

¥

nature of whose work .is quite different than that of the building,

contractor.

A set of detailed interviews was conducted with personnel of

}
l
}
three firms. An incomplete series of interviews'were‘also held -
with two indiviﬁua\; from two .other firms. The information
obtained was cohsist%nt with fhat' obtained from the detailed
interviews: It was deemed importaht to conduct interviews rather
’ than just sending ques;ionnairgs since, this way, the questions
\ could be rephrased if required so as to appI;- directly to each
L firm, thus adding more flexibility and greater depth to the process
| and information obtained. ‘ -

% In an interview with a leading figure of the Canadian .

Construction Association well known for his role in the development

v v




. i . . ¢
‘of the Canadian construction industry, the following question was

asked: "What do you see an institution such as ours doing in the

b

>

- woy of applied research to help building contractors?" He
responded: "I think the answer to that woo]d be/to continue to do
Just what you are doing r1ght now, in interViews such as this. I
am perhaps @ little critical about some of your questions because 1

find them a little on the academic side. If your research leads

more to the practical side of construction - that is the practical
" .aspects of the construct1on process and the practical aspects of
admin1strat1on of a construction company - then you will be

contributing a great dea] to the industry”.

The reader 'must note that statistically the sample size is

very small; consequently it carries a low level of confidence for
being representatﬁve of the who]eﬁindustny. However, great depth
is required if one is to formu]ate'an accurate model of the firm.
fhe major contribution of this thesis is seen to lie in the
development of a deeper understanding of the anatomy of the firm,
thereby giving future researchers benchmarks for their work ano a
means for tajiloring existing work performed for large heavy

‘ engineer1ng firms to the needs of the building contractor. A

A -
Foa . T4 N gt S
QAR T ;‘3"3';:&3_ e

e
%

o

contribution also lies in the application of an ‘existing MIS .

£

framework to the problem of planning ard control for the general

-

building contractor.




1.4 SOME| CANADIAN BUILDING CONSTRUCTION STATISTIC

The !goal of this sectj:& is to examine| the volume of

construction work and related trehds over the gast 15 years by-

. making use of statistical information available| from Statistics

€anada. e purpose is to identify the audience in most need of
\

r

help.

1.4.1 Ovenall Statistics

.

r

Construction volumes have increased significantly from 1962 to .
'1977 both in nominal and in real terms. Table 141 illustrates the
total output of construction won&\::QCanada both lin current and in

constant 1971 dollars. The total“wolume of construction work has

1n%reased from $7,343 miilion in 1962 to $35,753/ million in 1977.
Thi% represents an increase of 387 percent. In co stant dollars the
inc;ease during the”same period is from $11,295 million to $19,101
million which represents an increase. of 69 percent. For building
construction the va]ue.gf work - in consfant dollars in 1962 was
$6,634 million and in 1977 it reached 510,825 million, showing a .
real growth of 63 percent. This growth is made up of }05 percent
in residential construction and 27 percent 1in| non-residential

construction. Figure 1.1 and Figure 1.2 furth?r' de;cribe the
growth in construction during this period in'currént and,constant
dollars respectively. S ¢

[ ’ |
If one focuses. on the province of Quebe¢, similar trends are




observed: Table 1.2 illustrates the output of construction

activity both in current ahd constant 1971 dollars. While the
value of total constructfon has shown a nominal increase of 379
percent and a real increase of 59 percent, the real increase in
residential construction is 70 percent and in non-residential
construction only 21 percent. Figures 1.3 and 1.4 further describe
the growth in construction dufing -this 'period in current and
constant dollars respectively.

From these figures it may be concluded that: ‘ .

1. eng%neering construction seems to be the sector with the
steadiest increase both 1q all of Canada as well as in Quebec
alone;

2. buildiné construction is more uhs;able;

3. the rate of growth of non-residential building construction is
mich lower than other sectors. In fact since 1975 it has
sﬁown a decline in the rate of growth; this decline is even

more proncunced in Quebec.

1.?.2 Non-Residential. Building Construction Statistics

Statistics Canada divides non-residential building
construction into four categories; these are, f{ndustrial,
commercial, institutional and other buildings. Appendix III
identifies the pres.of buildings in 'gach of these categories.

Table 1.3 and Figures 1.5 and 1.6 illustrate the growth since 1962

in construction for each of these categories in Canada in current

..
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3

ar_1d constant dollars. The category that shows f\e m‘gﬁest volume
is commercial building construction. This categor_y‘also shows the
most rapid growth from 1962 to 1975 going from $1,053 million to
$2,497 million, as . well a; the sharpest decrease from 1975 to the
1977 figure of $1,954 million.
Examining similar statistics for Quebec which are i]]ustrafed
in Table 1.4 and Figures 1.7 and 1.8 the trer@l arre) similar. In
" the commercial category, the real. value of construction work done
+in 1962 was $339 million; in 1975 this reached $366 million, which
repr‘esentsl an increase of 155 percent. However in 1977 that figure
fell to $462 million, representing a decrease of 47 percent in only
“two years. )

From the statistics on non-residential construction the

following conclusions may be drawn:

1. Long-range predictions on the trends of non-residentiai
construction are extremely difficult to make, thus posing
major proplems for the strategic  planning prdcess of
construction firms. .

2. The decline in volume. of work since 1975 has greatly increased

\ competition amongst contractors? thus decreasing profit
margins and increasing the potenti;] for failure. To survive,

firms must place greater emphasis on project planning and

control. , ,

1.5 TARGET AUDIENCE . |

In examining the present situation in the construction

LA




industry from the statistical data available, it may bé concluded
that attention of those engaged in construction research should be
focussed on the non-residential building contractor:. Furfhermore,‘
from Table 1.5, it is clear that the low ﬁ?o%it margins of the
non-residential building contractors dg:not permit the firms to
ﬂ _allocate large sums of money to undertake research.

This thesis focuée; on the general building contractor in
non-residential construction. Firms that belong to this category
are groubed'according to their yearly volume of work. These groupg

are as follows: ’

e 0

1.  firms whose yearly volume is between 0 and $500,000

2. firms whose yearly volume is between $500,000 and $2 million

3.  firms whose yearly volume is in excess of .$2 million.

. Table 1.6 and Table 1.7 illustrate the number of contractors
belonging to e?ch group each year fr&m 1971 to 1976 in Canada and‘
- in Quebec respectively. Table 1.8 and Table 1.9 illustrate the
value of work performed by the firms belonging to each of these
groupé in Canada and in Quebec respectively. From these statistics

the following conclusions may be drawn:

l'
" $2 million has increased from 1971 to 1976. In 1976, 28

and 33 percent of those in QueB;c were in this category.

volume of work pe;?orméd by firms whose yearly volume is

-




s in excess of $2 mi]]ion_cbhsists of 32 pefcent of the volume
of work by the non-residential building contractors in Canada

A - " and of 80 percent 6f the volume of work by those in Quebec.

,:_ . Thus the target audience for this thesis is further refined ‘to

oty

include ‘only the ﬂdn-residenéial'bﬁilding contragtor'whose yearly

.. volume is in excess of {? million.

-
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¢ . CHAPTER 2

2.1 INTRODUCTION . ‘ o

o

; - As stated in Chapter 1'1, there is a'n_éed for a framework for

‘ / tackling the task of developing project management _ information
systems (PMIS) that are wmatched to the building Gc\{ntractor's nee.ds ‘

Aandacapdbﬂities. To date, suchﬁa f ramework ha§ not been set forth

in t}ﬁe const ruction management literature and indeed a text on

management information sy'stems for \cons‘trucpion has yet to ‘be ‘,

written. ’

A framework is needed because it aklows for effective

organization of knowledge available pertaining to MIS design and

because it helps in identifying assumptiqns made by MIS designers. -
This Tlatter poﬁ'nt is especia]\]y impor(tant. To date, many implicit
assumptions have been made,by MIS designers with’ respect to
contractors. °~ Some of these assumptions are: .construction

bl personnel possess medium to high quantitative skills and prefer to

work 1in a quantitative way; vast amounts of data from the field are
available; the user possesses knowledge of how to wuse the
information ,output from the MIS to take effective aetion; and'_
information needs are at best marginally “dependent \on project type
and mdde -oF" Jelivery. In fact, many of these assumptions are
inaccurate with respect to the general building contractor. The

: < .

lack of success experienced by many contractors with computeri zed .

¢ MIS may be attributed, in Tlarge part to these e&rroneous
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assumptions.

o

The .objectiVves of this chapter are: .

-

(i) To provide a ‘framework for Fesearch on the design and’

€ ]
development of contractor PMIS by identifying key MIS

variables and parameters describing each variable; and
' R . q
(1) To identify knowledge gaps in the literature with respect to
the building contractor and the design of MIS for his use.

3

Thg' framew?rk adopted herein was first. proposed by Mason and
Mitroff (17). They suggested that "an information system consitsts
of at least one PERSON of a certain PSYCHOLOGICAL TYPE who faces a
PROBLEM within some ORGANIZATIONAL CONTEXT 'for which he needs some

[\

EVIDENCE to arrive at a solution and that evidence is made

available through some MODE OF PRESENTATION."

Considerable consensus has developed in the management science

literature rebarding the usefulness of the Mason-Mitroff framework.

Subsequent work by other authors has been directed at exploring
each of the variables, mostly in the 'c;mtext of large manufacturing
firms. \ -

An attempt. will be made herein to provide a-useful definition
of the key variables, first by starting with the Mason-Mitroff
definition of each and then by tailoring it to account for the
context of construction planning and control. A framework for
analysis for each of these vam"ables will also be “propdsed by
identifying parameters that characterize each variqu. When

13

possible, Jeneral examples will be given of the implications that

’

4 .




specific parameter values might have for MIS design. The key
variables are highly interactive and this ihteractign can be
identified, in part, by way of the same parametér 'being used to
describe mt')r'e than one variable.

The methodology employed consists of a ﬁterature survey and a
preliminary analysis of the case sti.nd'ies presented in Chapters‘3
through 5. No ;tgempt is made at completgness in either the
literature search or in the -task of iddntifying parameters

describing each variable. A more extensive sedych is required and

an evaluation of the significance of the various parameters

identified is left for future work. It is clear from the search
‘conducted, however, that many theoretical issues with respect to
the six key variables are stil] outstanding. As well, the

construction literature relating to contractor MIS is .highly

~ fragmented and contains many gaps. -This latter discovery provided

the primary motivation for undertaking extensive case studies.

of importance to the tec;hnica] development of an MIS s
whether it wﬂ] be manual or computer based,hnd if the latter, the.
nature of the machine enpvironment. Over the Tlast decade, rapid
technological progress has occurred in t?ﬁe fie]d' of powerful, low
cost minicomputers and small business machipes. The ability to
have these machines in house and accessible on a schedule

determined by the user makes their purchase or 'lease potentially

attractive to the contractor. Their development is leading to a

resurgence of interest in computers on the part of the contractor.

FEN -
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While the results of this thesis sAhould prove usefl'ul to the
development of mj}komputer based PMIS, the «.:levelopment of such
software is beyond 1‘t_ls scope. A ‘report by Riaz (21) describes
several commercially available miri'icom;juter hardware and software
systems available for ‘contractor-use.

For purposes of logical presentation, discussion of the key

' variables is presented in the following order ‘and groupings: (i)

PROBLEM;  (ii) -ORGANIZATIONAL  CONTEXT; '(iii) PEOPLE  AND
PSYCHOLOGICAL TYPE; and (iv) EVIDENCE and MODE OF P‘RESE_NT/ATION.

2.2 PROBLEM .

Mason and Mitroff discuss the variable PROBLEM in terms of the
classical decision analysis prohlem (18). A decisﬁm problem is
. ~

defined "as consisting of a decision maker D who must select an

"alternative or course of action Aj; from a set ofs actions'Al . .

An such that some return function Ujj is optimized, where Ujj is
the value or utility to D of the outcome 0Ojj resulting from the
choice of Aj and the occurrence of the state of nature Sj , where

Sj 1s the set of states of nature. They suggest that a decision

. problem may be cla°ss1'f1'e_d into one of two categom‘gs. The first

category is that of structured problems, of which there are three

kinds.

(i) Decision problem under certainty ‘ _
The sets [A;], [Ujj], [04j], and [S;] are all known ‘and

there is a known relationship between Aj and 045 given Sj.

-

L
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\ (i‘i) Decision problem under risk
. The sets [Aj1, [Uij1, [0y5] and [S;] are all known and there
is a known probabilistic relation between A; and O4j given
S; described by the set [Pij]- ) |

(iii) Decision problem under uncertainty

The same as (ii) except that [Pij] is not known.

Unstructured or "wicked" decision problems exist when one or

~more of the [A;], [Uij]’ EOTJ]’ and [Sj] terms or sets is totally

unknown or not known with any high degree of confidence.

In practice, of the two problem categories, one is more likely
to encoun}:er wicked decision problems. They are not well defined.
They are difficult to measure (i.e. are characterized b)( many

criteria) such that one course of action can be described in terms

* of good, bad or reasonable with respéct to another although such‘

rankings might differ between informed decision makers.)ﬁFinaHy,

. the selection of a course of action is usually governed by the

finite resources and time available - thus one seeks a satisfying
as opposed to an optimal solution.

" While the foregoing description on thé variable PROBLEM is
descriptive of many of the decisions encountered in project

planning and control, an operational definition is sought.

- Consequently one is provided as follows.

The task of project planning and control involves the
application of a CONTROL SYSTEM so as to meet the time, cost and

content objectives of a specific PROJECT which must be built within




a particular ENVIRONMENT.

2.2.1 Problem Variable - Project

The variable PROJECT may be desc“riﬂb'e'd by a set of attributes

as shown in Table 2.1.  Attention. is restrictéd to building
projects. n some cases examples are given of possible

'implications'fc;r the project planning and control function and

désign of a supporting PMIS. It should be noted that most, if not. =«

all, of the attributes cited are beyond the control horf the general

contractor. The impact of project type and characteristics on the

development of effective control systems has yet to be fully

explored in the literature.

2.2.2 Problem Variable - Environment

Inte’rﬁction of the variable ENVIRONMENT with the PROJECT
variable constitutes the source of the 'problems'encountered in the |
control phase of a project. This variable may be described by
. attributes such as". weather, project location with respect to head
office, labour, materials and equipment supply,-client, arch]'tect-
engineer, Toundat,ion conditions, etc. A more extensive listing of
attributes may be found in Appendix IV in which two questionnaires
designed to identify causest for project delay and cost overruns are

o

presented. The"sg questionnaires are currently being completed by

the contractors interviewed for the case studies. Thé delay

questionnaire is patterned after one presented in refererce 4. A

PR TENIPONNE P R e  U

questionnaire of a similar nature should be developed on problems

/




encoup{er‘ed with project quality con;rol.‘ Most of the items

identified in the questionnaires, while having a significant impact '

on project objectives, are beyond the direct control of the

contractor.

2.2.3 Problem Variable - Control System

- Thg variable CONTROL SYSTEM is viewed as being comprised of:
PEOPLE, TECHNIQUES, PROBLEMS, an INFORMATION SYSTEM, CONTROL
VARIABLES and MANAGEMENT ACTION. All of these variables are highly
interrelated.

*The variable PEOPLE is described in the sections dga]ing with
the Ma;son Mit roff variablés ORGANIZATIONAL CONTEXT, (section 2.3)
amd’ PERSON and PSYCHOLOGICAL TYPE (section 2.4). Issués treated
’ir‘]clude various levels of management personnel, their roles and
‘n\ESponsibthigs, skills, ex'perience, motivgtion qnd preferred
. modes of decision-making. ‘

The variable TECHNIQUES has been treated extensively in the
literature (1) (2) (3) and deals with ngtwork based methods such as
CPM, PERT, time cost tradeoff analysis, resource leveling ar!d
'allécétion; simulation; gecision analysis; forecasting etc. While
many contractors claim that such techniques are too sophisticated
:for- their needs and incompatible with the 2(1'”5 of their
QJpemonnel, they still must obta’tin by some means much of the'output

information that such techniques provide.

2.2.3.1 Control System Variable - Problems ‘1‘

4

The variable PROBLEMS is usefully described by the Mason

b
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Mitroff description of the variable PROBLEM. Simply stated, these
problems related to determining how to mostieffeqtive]y meet the
time, cost, and content objectives of the project, how to assess if
they are being met and how to determiné what action(s) to take to
solve problems arising from interaction of the variables PROJECT
and ENVIRONMENT. Decision problems may be viewed as structured or
unstructured (14). ‘Following the work of Simon (24) and Gorry and
Scott Mortoﬁ (14), the phases of a decision probleh may be
deséribed as intelligence, design and choice.  If explicit fodels
can be formulated for all three phases, then a prob]em is
cons1dered to be structured and can be delegated to a mach1ne. A
semi-structured problem exists when at least one phase can be
modeled while an unstructured problem exists when all three phases
can not be explicitly modeled. A key ingredient to the tackling of
éemi and unstructured probiems is the formulation of the problem by
the decision-maker. -

Prior to developing an information system, jnodels of the
problems to be suppbrted by the system must be formulated if a
proper assessment is to be made of the information required and the
value of information. To date, considerable‘péogress ﬁas been made
in the formulation of explicit models for the planning phase and
the‘progress is reflected in the variable TECHNIQUES. Much less
success has been achieved af foémﬁlating problems in the cohtrol
. phase 1arge1y1because of their non-routine nature and organization,

project ‘and environment dependence.
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2.2.3.2 Codﬁro] System Variablé - Information §yétems ‘ /
The purpose of an' INFORMATION SYSTEM is to support the .
manageria] 9ct1§itiés of the decision-maker. For structured ‘
v routine prob]ems; the system should be capabfé of - sélecting the
most appropriate course of acfipn. For non-structured problems,
the system should be able to assist in educating the decision-maker
as to the potenti’a] 'outcome given his selection .of‘ a course of
action. An 1pformation.5ystem may be viewed as consisting of both

FORMAL and INFORMAL parts. The formal part of the system consists

of written, quantifiable information which may be manipulated and

processed using various TE@HNIQUES or models. The informal part of
the system consists bf undocumented, qualitative information which
is communicated orally and processed by undocumented an&
i ) 7 imperfectly understood mental proces§es. This latter aspect of an
; ‘ ~ information system is very prevalent with building contractors and
in many cases predominates over the formal aspect. Attentibn is

directed here at formal information systems, the need for which was

identified 1in Chapter 1. Barrie and Paulson (5)' statéd the .

following objectives for a PMIS.
. . .

1. To provide an organized and efficient means of measuring,
collecting, verifying, and quantifyihg data ref]ecting the
progress and status of operations on the project with respect
to schedule,fcost, resources, procurement, and quality.

2. To provide ‘standards against which to measure or compare

4
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progress and status. Examples of standards include CPM
schedules, control budgets, proeuremént schedules, qua&ity
control specifications, and construclggn working drawings.

To provide an organized, accurate, and efficient means of
converting,the‘déta from the bperations into information. The
1nformat;;ﬁ s&stem should be realistic and should recognize
(a) the' means of processing the information (e.g. manual
versus computer), (b) the skills available, and (c¢) the value
of the infoﬁhation compared with the cost of obtaining it. —
To report the correct and necessary information in a férm
which can best be interpreted by management, and at a level of
detail most appropriaté for the individual -managers or
supervisors who will be using it. ‘

To identify and isolate the most important and critqha
. ! .

information for a given situation, and to get it to the

correct managers and supervisors, that is, those in a position

to make best use of it. |

To deliver the information to them in time,for consideration

and decision making so that, if necessary, corrective action

may be taken on those operations that generated the data in

the first place.’

A flow chart of a project control system based on the thgse

+ objectives was suggested by the authors and 'is depicted in Figure

2.1. A detailed explanation of the various éf;fents of this flow

chart may be found in reference 5. Of importapce to note here is

“

o s et
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that this control' system reflects the needs of a medium to large

| ~engineerin§ project being delivered by way of a project management
procurement mode in which kéy office and field staff personnel are -
professional engineers. Consequently this system description ‘ .
reflects one USER or PERSON type, one particular ORGANIZATIONAL
CONTEXT, and one PROJECT‘TYPE, all of which differ from those‘of
*  the thesis targef audience. While many of the bqsic principles of
a control system as depicted‘in Figure 2.1 are equally app]icéb]e

to all types of construction, their operational aspects can be

highly dependent on the foregoing variables. Thus one might expect
significant aifferences between the feateres of a control system
for a non47;;identia1 building contractor and a heavy engineering
contractor engaged ‘say in'power projects.

A§ derived from Figure 2.1, the‘wgin variables describing a

project management information system are items 4, 5, 6 and 7 -

i.e. MONITORING and MEASURING PROGRESS, STANDARDS FOR COMPARISON,
INFORMATION PRGCESSING SYSTEM and REPORTS and UPDATES. The first -

~and last of these variables correspond to the Mason-Mitroff

[y

variables EVIDENCE and MODE’OF PRESENTATION (Section 2.5).
The existence of useful STANDARDS FOR COMPARISON requires the

integration or interfacing of the functions of estimating,

scheduling and control. From an information processing viewpoint

the optimal way of relating thse functions is by using identical

»
work breakdowns in each and a detailed activity and cost coding

system.  Difficulties are encountered with such an ihterfacing

« S
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mechagfsm, however, because the thought process used to estimate
_and preéare a budget for a project differs from that used to plan
and conEro] the activities required to build it. This issue,
because of its central importance to the development of useful PMIS
requires more work. To date, many general contractors have not
resolved it in a satisfactory way.

The variable INFORMATION PROCESSING points to the need to

jdentify at the outset whether a PMIS will ‘be manual or computer

—
based. - This decision reflects considerably on the request for

number and frequency of reports that can be generated, and on the
sophistication of'data processing and analysis algorithms. It thus
interacts with the key variables EVIDENCE and MODE OF . PRESENTATION
(section 2.5).' Use of the computer requires that decision ma&ing
processes be made ékp]icit if they are to be delegated -to the
machine and that careful assessment of the value of various
information inputs and outputs be made." The availability of a’
cgmputer should not be used as the basis for justifying the

collection and output of excessiwely detailed data and information.

‘ . .
2.2.3.3 Control System Variables - Control Variables
and Management Acti.on i

»

MANAGEMENT ACTION consists of manipulating a set of CONTROL:
VARIABLES “in order to ensure execution of a project witﬁin its time
cost and content objectives. These variables includé plan,
. schedule, budget;i fabour, equipment, construction metﬁbds and

-supervision. Depending on the role p]ayed.hy the contractor, he
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may not possess direct control over one or more of these variables.
For example, if a  general contractor subcontracts a large
proportion of the work, he relinquishes direct control over labour,
equipment and construction methods. He can only control them
indifectly through the others. Thus the MANAGEMENT ACTIONS that
can be taken are a function of the role of the contractor as well

as the variables PROJECT and ENVIRONMENT.

f )

2.2.4 Summary

The selection of the most effective course of action to pursue
for a given planning and contral problem in construction is usually
treated as a semi-unstructured or unstructured d,ecision-making
problem. The crituem'a for selecting one action as opposed to
another and the model(s) used to compute values for these criteria
are poorly understood at present. Additional work is required to
identify the types of control problems encountered, the data
required to describe them properly, the re]uationship of available
control variables to these problems, and models which can be used
to simuiate the impact of manipulations in these variables in order
to solve the ‘problem at hand.  The un;ier;taking of the work is a

{
prerequisite to the design of effectiue PMIS.

2.3 ORGANIZATIONAL CONTEXT

The variable organizational context relates to the way in

which the fim organizes itself and’ assigns duties and

e

’




responsibilities to its members. Mason and Mitroff cite two ways
in which the relationship of this variable and the destgn of an MIS

‘may be explored. The first way deals with the kinds of prbblems

e

the organization must solve and the resultant managerial
activities. The second way deals with the "information
patho]ogie;" that arise as a function of organization structure. L

\ . ) . \
2.3.1 Kinds of Problems |

\»

_Tﬁe_ authors referenced the work of Anthony (3) which_

categorized the problem types faced by an organization into three

groups as follows:

i .
(1) Strategic Planning is the process of deciding on objectives of

»

the organization, on changes in these objectives, on the

2

resources used to attain these objectives, and on the policies ~

used to attain these objectives and on the'po]icies that are
to govern the acquisition, use and disposition of these
~

*

resources.

Management Control is the process by which managers assure

‘that resources , are obtained and used effectively and

efficiently in the accomplishment'of the organizition's

objectives.

\ R '
Operational Control is the process of assurin’g that specific
tasks are carried out gffic‘iently and effectively. '

) |
This clarification of problem types is d& useful one and has
been widely adopted in the literature. Key issues to be addressed
\ ‘ 2 .

~

!
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\
f ,
. . . '

2

(a) * the types and nature of problems encountered within each

2

include:

category
(b) the type and nature of information needed for tfeir solution
(c) what assistance can an MIS provide for problem sb]ving in each\e/’

category.

/

By way of illustration of the problem types in each category,
Anthony (3) ‘gave several examples which are presented in Table 2.2.
Gorry and Scott Morton *(14) analyzed the nature of the information
required for the solution of thése problem types as shown in Table
2.3. The authors noted that the information requirements of these
types of managément activities are significantly different and that
this differencevgoes beyond simp]y'aggregating the data from one
acEiviﬁy for ugz in ancther. - A major implication of this
observation is that the conEéptlof a total integrated information
system may not be a workable one as no clearly definable
infoﬁnation interface exists between tne thrée types of managerial
activity. -

The authors go on to point out that a useful second dimension
to add to Anthony's framework is the notion of degree of proble%
structure. As indicated previously in Section 2.2.3.1, they define
.the notion of structured, semi;structured and unsfructured problems
and suggest that to date, most MIS work has focused on structured
operational control management decision problems. They propose

‘\ N
that what 1is needed is not more work in this' area but in the

b




tackling of MIS design for unstrucfured prdblems ‘in the areas of
“managerial control and*s’tr‘ate:gic planni’lg because the .succesgful
solution of decision probiems in these areas is ‘of . great
significance to the long term well-being of the firm.

While, contractors do not think directly in temms of

operational control, managerial control and strategic planning (at

least those interviewed for this thesis did not use such terms),
project staff tends to be organized and assigned responsibilities

" . Vd
compatible with such a gﬁvision of activities.

v

The project related decision making of senior management spéns
all three activity tyges, Vbut cormeentrates mostly on management
control andl strategic planning. Decision problems in -the'sev":“
categories ‘include determination of project duration and markup,.
assignment of project management and supervisory personnel, review
c;f -progress reports and initiation of management act%on as
required, 'monitor;ing of -operations to ensure that procedurjes are
being followed, étc. o ' -

The project manager's function is largely one of management
control and involves the development of a plan and schedule for the
work, selection of construction methods, site layout, measurement
of progress, etc. The focus of the superintendent and foremen is
operational control and deals with the day-to-day allocation of
resources, pushing Qf work, coordination, record keeping, ensum‘ng

"

that execution of activities is done according to schedule, etc. A

comprehensive 1ist of duties of project personnel may be found in

kS
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Appendix Y and is based on a review of the literature (7), .(11),
(13), (22), (25). Many of the decriptions of roles of personnel in
the 1iterature tend to be normative as o;;posed to decriptive - i.e.
what functions various levels of management should perform as
opposed to which ones they.in fact pyé\fonn. In many building
construction firms, personnel in positions of project management
and senior mangement have come up through the ranks. Thus there
can be and is a.tendency to concentrate on management activities
that they feel most comfortable with, which in most cases means
;chat they may focus a. l(ar‘ge share of their attention c;n matters of

operational control of projects. Further, they are often reluctant

tp depend on data generated ,b_y ‘others and therefore seek to collect -

the detailed information necessar_y‘fbr decision-making themselves.
These practices have important implications both for the design of

MIS as well as for the education of senior management personnel.

o

2.3.2 Information Pathologies

, With respect to jnfomatioh “ pathologies, which ’are
organizational structure and people ‘dependent.'Mason and Mitroff
cite the wéfk" of ;Wilensky (26) in which he demonstrated that
hierarchy, specialization and centralization tend to create

"information pathologies” (e.g. secrecy, blockage, withholding

anorm&ibn, leaks, distortion, etc.) in organizations. To

determine if such pathologies exist within an organization, one

must possess knowledge of the interdependencies of the fim's

infonnatiAon\sy‘stem, organizational structure and people. To date, '

—~
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little research on tt‘n's aspect pertaining to construction has been
performed. One piece of work that demonstrates how this pr:oblem
c'_‘ould effecfix;lely be tackled is that of Kaiser and Woodhead (15) in
which they examine construction company management functions and
develop decision networks for the‘decision problems embodied in
these funti‘ons. The intent of the decision network is to show the
i;l‘for'mation inputs required for each problem, tf\e information
processing to be done and the infvormation and"action outputs
initiation required.. ‘
I/q)ent'ificaﬁion of such'networks for a firm should show how
information actually flows (which may bear no relationship to/he

. formal organization chart) and where bottlenecks may occur.y Few

contractors think in termms of information fl10Ww and even fewer °

document in written formm how information on the fim's p'rojects is

®

collected, processed and distributed.

—

Ein-Dor and Segev (12) ‘conducted an - exhaustive literature
search to determine the gﬁ]evant variables which ma;/ be used to
describe the impact of organizational context on MIS design, and in
partic;lar on the success of MIS within the firm. They associate
success of a MIS with the extent of\its use by management. The
authors identify organizational context variables and classify them
as uncontrollable, partially controllable and control]able'witﬁ
respect to the organization's ability to manipulate them. These

'variables are shown in Table 2.4. The authors;ostulate twenty-two

propositions regarding these variables "and  the potential for MIS

-~

-
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success in the fim. Of .interest here are the following

. L .
propositions. . . ‘

Proposition 1. MIS projects are less likely to succeed in small
N organizations than in larger opes.

.

The basis for this proposition lies in the differences which exist

‘betyeen small fims in tHe areas of resource availability and

-

degree of formalization of organizational systems. The fact that
most construction firms are small (less thlan"$50 million a year as
opposed to say tlarge manufacturing firms $500 millidon and up)
coupled with the cutthroat nature of the construction busi‘r;ess
means that they have extremely limited resources to commit to the
developmt;nt of MIS. As well, their procedures tend to be
_premdominantly informal ones. Thus the time and resources required
for PMIS must be found from out;ide the fimm.

Proposition 3. The shorter the organizational time frame, the
greater the likelihood of MIS failure.

The technical characteristics of an industry and the nature of

competition in it can have a considerable influence on a company's
. \ ~

time frame. Highly competitive environments dictate a need for

fast decisions. In. such environments, smaller companies are moﬁe
likely to be pressed into short decision cycles than 'a‘reﬂar-ggr
ones. ThisAenvironment is descriptive.of the one in which most
con.tractor‘s find themselves. Consequently they do: not have the
time required to develop an extensive MIS sysfem thémse]ves but

require some external agency to do the work.

6
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s Propositiﬁor'\ 10. The more mature the organization, the greater
) likelihood of successfully implementing MIS.

The following baragraphs extracted from reference (12) are highly
descriptive of the situation faced by many contractors. Note the
relationship to several issues raised in section 2.2 and section .

\ '

“We define mature organizations as those in which systems are

2.4

‘ formaltized, quantified and préduce data appropriate to theirﬂ

decision and control processes. Given this definition, "old

established organizations which are irun informally and ‘intuitively

Amay be very immature, whereas a new, rationally strﬁctured and well

planned organization may be very mature in spite of its youth".

“In order to construct a formal description of an 'or'gén,i zation

1"t must be sufficiently well understood so that the relevant
variables\\ can be identified. ff -an analytic lmodevl - is under
con's-ide,ration,vAunderstanding must be deepened 'to the point where
relationships between the variables can be clearly stated”, ‘

“The 'cc;nstéruction of formal inf‘ormation systems requires ‘;‘mt
on]y that processes be well understood, but that they also be
presented in a formn suitable for processing and analysis. This
usually implies quantitative rather than qualitative description.
Systems can be quantified only if data are both‘ avai]ablg and
accessible. First, some of the data required for decision analysis

“*

may not have beén collected in the past, or may be 'avaﬂable only

5

in a, form unsuitable for use without considerable massaging.
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' Second, the-defired data may exist somewhere in the organization,
but are of little use because of the difficulty entailed in
actually putting them'together ‘
As demonstrated by Revay (19), sunstant1ally 1ncreased efforts
are required by contractors to collect the basic data necessary for ' ,
. -+ time, cost and content control of projects. As seen in the case
~ studies in the following chapters, most firms are re]ativeiy
immatire in terms of the foregoing proposition. Thus changes in
. their mode of operation are required if PMIS are to succeed and

benefit the firm.

Proposition 12. MIS success and organizational maturity are

normnally dependent. \ ‘

. ' et -
’Propositioh 15. The generation of position attitutes increases the
1ikelihood of MIS success.«

,’/ g M

At éresent, many senior management personnel are skeptical of'

" the ability of project personnel to- provide accurate quantitative
information on project progress. Thus they are not usually o«
supportive” of the implementation of formalized ' reporting

" procedures. They tend to focus on the failures that other firms

have exper1enced when computerized PMIS have been adopted and they

downplay the successes. A major problem they encounter at present

is that there is no documented body of knowledge which is directed
at showing how such ‘systems may be desiéned and tailored to meet

their needs and how they can educate personnel to respond

-~

, positively to the use of such systems.

v
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2.3.3 Summary / C T

I

This section has ex?}ored a frameworfc for examining project‘
; :
planm'r,\g and control decisions. It involves identifying the type
of managerial activity involved® (strategic p]anm‘ng,' management
control, operational control) and the degree of problem structure.
By examining problems in this manner, improved understanding of the
roles of personnel can be developed, the value of information can
be assessed and explicit models of decision processes deve]oped:
It would appear that the involvement and cooperation of senior
personnel of construction firms is essential to this task if thé
potential benefits of formalized PMIS are to be realized. An
important decision to be made' by PMIS designers is the degree of
integration such systems should have to meet thé needs of the three
types of manaéeria] activity. This decis'ion shéuld a:uait the

development of an improved understanding of the firmm and the

planning and control process.

2.4 PERSON AND PSYCHOLOGICAL TYPE

2.4.1 Psychological Type

To date the importance of psychologica]‘ factors concerning the
user havé not been tredted in the literature dealing with MIS for
construction. The implicit ass(xmption that owners conform to a
uniform mode of perceiving and evaluating pr:pb],ems seems to have

been made. In actual fact, however, various psychological factors

.
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affect the decisions made by individuals. One individual may need
to ex-amine a latjge‘ number of facts before arriving 'at a decision,
while another individual may: arrive at the sahe decision, using few
facts and extrapolating intuitively beyond them. The intent of
this section is to create an awareness of different methods of
de;:isio‘n~makirl19 to be considgmd as part of a framework for
research for MIS for the bujldi/ng contractor. .

Mason and Mitroff (17) describe a person as being
characterized py four dominant psychological functiops or modes.
Two functions are related to the "Perception” of an individual, and
the other two are related t:.o “Evaluation™ of the objects that an
individual pe;'ceives. The alternate modes of perception are
identified as "Sensation" and "Intu:ition“; the alternate modes of

evaluation are identified as "Thinking" and “"Feeling". These modes

are described by Mason and Mitroff as follows:

(

—

i
TMod€s of Percep’ti on

Sensation type:

- relies primarily on data received from his senses in order

to perceive the objects of the world

- is objective, looks at hard facts and pays attention to

¥

detail e
- perceives objects as they are, in isolation and in detail

- guided by. facts, careful not to extrapolate them
' TR
- may be data bound; takes too long to make a decision, afraid

to risk | »



TN

- his forte is ddy-to-day.operations management

& - speaks of raw data, numbers; information is empirical - no

theory

Intuitive type:

- perceives objects as possibilities, as they might be and in
totality .

- sees through the facts and extrapolates beyond them‘

- ma& be too data fﬁee, may make hypothetical conclusions fast
which may not be based on facts

- his forte is strategy making

- information will be in the form? of imaginative storigs and

- sketches of future possibilities

Modes of Evaluation . °

Thinking type:

- relies primarily on cognitive processes
- evaluates along the lines of true/false Jjudgements, which
are based on formal systems of reasoning
_\‘ - systematizes |

“Qu\\_ formulates models; may be model bound
e

s

- makes formal rules
. = often becomes a slave of his own systém : ,

- information is symbolic _ ' )

Feeling type:

- relies on affective processes,

=



-.evaluates along personalistic lines of good/bad, pleasant/
“inpleasant and like/dislike
- takes moral stands

i

- infon;lation takes the form of art, peetry, human drama, and

especially st‘ories that_: have strong mo'ra1 components
Thus individuals may be categorized as follows:

a) Thinking-Sensation
b)" Thinking-Intuition
c) Feeling-Sensation . ~

d) Feeling-Intuition

Mason and Mitroff state that by no means the above 1is the only
personality typology that can be used, however, they consider it to
be the most suggestive f6r reseach hypothesis. A]thou.gh'?four'
possible combinations are presented, some may be more likely to be
_‘r;epr'esentative of people than others since individl?a]s generally

tend to be consistent in the manner they perceive and evaluate

problems. 1Individuals who belong to each of these types have their »y

own concépt of information and how it should be processed; what may

be seen as very informative to orne may have little importance to

another. Based on these concepts it would appear that, 1’déaHy, a

management team should be composed of a proper blend of each of
these psychological types.

y
The job of the designer of an MIS is not to force all types to

conformn to one, but rather to giﬁea’ch psychological type‘

¢ ("
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inf?rmatiop in a form that he i\s psycho]ogic‘allfy attuned to and
will use, mos't’ effectiw)e]y: According }:o Mason and Mitroff the
literature\ on the sociology and psychology of scien;e indicates
that science (including management science) has tended to project
the “thinking-sensatidn" type onto that of their c]ignts,
consequently neglecting almost totally an MIS-designed for Feeling
and Intuition types.

This phenomenon also applies to ‘cqnstmction, and the
development of 'MIS has tended to be model'-bou’nd and data-based.
This requirés personnel who are the psychological types‘ attuned to
this format of information handling. The only fi rms that h!/\)‘e this

personnel are those which are very large in size, get invéﬂved in

very large 'heavy construction projects, and carry a large|project

managémenﬁ staff. The building contractor is unlikely to ha[\ve such

a mix of skills.

Building contractors do not analyze management pefsonAsl in

terms of psychological types explicitly. However, the roles péop]e
within the finﬁ assume and their pref;rem:e in mode of gathet*.ing.,
‘processing and transferring information, locating problems, and
in%f,iét}ing action reveal their predominant mode o:‘ eva]uatioq and
;ie;'cepﬂon' of problems.  The evalugtion .mode includes the
procedures of gathering and processing 1nfqnnatibn, and the

perception mode 1rqa<;es the procedures of locating and defining

problems and- taking the necessary action. With respect to projéct -

control, the different pgycho'l\ogical types. perceive and evaluate

Y
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problems in different ways. Some of the 'differences may be
demonstratgd by comparing individualls of each "eva\luation:
perception" category 1"nk relation with the pafameter project
‘progr-ess.

The “"thinking-sensation" type operates mostly in a formal
mode. He relies heavily on information fram reports to arrive at
decisions. He would require extensive reporting with regards to
the measurement of labour time and Eost, material and equipment
usage and\wbcdntractor performance. He would formally process the ,
inforfnation and generate labour cost reports, bar charts rriaterials
and equipment cost reports etc. Based on this information he would
tocate problems. He would take action by making the 'requi\red
changes suéh as resource leveling, proéessing the information
§ga1'n, re—exan\n’m’ng the results and, if satisfactory, implementing
them in the field. The “thinking-sensation” type-is most suited
for implementing an MIS which uses complex techniques an;i large
amounts of input déta. . ‘

K The *thinking-intuition" type operates in a formal mode for
evaluating progress‘, however, he would rely on past experience to
pe%cewe pr.oblems. He most Iiﬁely, would generate sim\ila_r reports
(although not the same in number) from the site and process them as
the "th‘inl;ing“ type would. He would rely on intuitive processés
based on past experience to perceive problems and take action. In
other words he has done all the processing of information so t-hat

he can make decisions and - to that he adds his previous experience



2

and determines the necessary action. - An‘ MIS for the
“thinking-intuition" kind need not be as sophisticated as that for _
the “thinking-sensation”. ‘ :

P '.fhe “feeling-sensation” type would gather data on project

progress through' informal modes sqch as visual i‘nspections of%““
- amount of work done and conver;sations with job super'—intendents.
The information WO:IId not be recorded nor tormally processed to
generate reports. Based on this intommation, problem a;‘eas are
identitied and fonna:l action 1s  taken. An MIS for the
"feéling-sehsation type is based at best on approximate information
‘and accordingly could generate inaccurate results.

The “feeling-intuition" type‘ operates totally 1'nfbnna]]\3_/.“ ,H'e
measures progress alt the site through visu‘al inspection. He relies
on previous experience to evaluate the situation, intuitively he
locates .the problém area and may quickly suggest what action to
take. For example he visits the site, sees actual prdgress, relies
on previous experience and feels that the pr‘oje'ct is behind
schedule, acccordingly he may suggest' on the spot to the subs to
work overtime, A formal MiS woulq'se,rve very little purpose for

S » (-
the "feeling-intuition" type. - ) N

"Interviews conducted with personnei'in the three case studies
ot this thesis did not have as a direct _intention to fit
individuals into one of the féur "pe&eption-evaluation"
categories. Nevertheless it was, observed that the téndency for

decision-making of the individuals in the fimms was towards

<
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* intuitive-.processes based on past experiences. OUne of the reasons.
for this is that con%ractors are required to make decisi—ons vef;j
quickly and therefore have little time for reflection and formai
processes for examining all the available facts. Although a more
’ in-depth analysis of the modes of evaluating and perceiving is
required, present indications are that if designers of MIS devise
s’ophisticated techm’que§ which are very formmal and rigid, the
building contractors will continue to alienate themselves from such
systems as they have until today. ) I
A characteristic of the bui.lding contractor is that, by and
large, its vproject r;lanagement personnel have reached their present
positions ’b.y moving up through the ranks of the fjrm. It is
apparent that the fims tend to stay away from hiring outside
expertise. When need for help arises individuals within the fim
are promated. - However, the skills which senior management seeks in

these individuals are usually similar to their own, thus creating

the same psychological type throughout the firm.
2.4.2 Person

Mason and Mitroff do not define the term PERSON. The person )
in this thesis refers to the decision-maker and the user of the
MIS. For the construction fim for purposes of project management
the persons involved are: senior management, project managers,
estimators, project engineers, job superintendent,h and foremen.
Some of these are direct users, and some indirect users. Each of

these individuals plays a different role in the MIS as was
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previously described under organizational context. An example of
work related to the variable PERSON is that of Borcherdiﬁg (6). He
\

focused his attention on the ‘role of the foreman and collected

information by making use of 'questionnaires and intérviews. He\"" ,
[V

documented the results with respect to the motivation, - and the

procedures in selection, evaluation, recognition and compensation’

of 5 foreman. He points out that significant differences exist
between the functions of a construction foreman -and an industrial
first-line supervisor. His work is of interest since he deals with
behavioral aspects of one individual with respect to his managerial
functions. He has not, however, investiéated other individuals,
nor has he applied his findings to the problem of MIS.

'Based on findings from the present' case studies, theré are
significant differences between the author's concept of the
foreman's mapageria] functiuons ;nd those described by Borcherding.
This 1is largely due to the differences inl the character of the
firms surveyed and the volume of work. ' - ‘

Possible variables which can be attributed to the persons
involved in MIS are: Aée, Education, Experience, Technical Skills,
Conmunication Skills,. Management Skills, Ambition, Respomsibility,
Motivation, and Openness to New Ideas. 'Th‘ese variables must be
considered by designers of MIS since they descrfibe the personal
cha:ractjeristics of the users. Table 2.§"shows these‘ variables as

| .
well’as some possible implications for an MIS.,

Awm
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2.5 EVIDENCE AND MODE OF PRESENTATION'

Information is the evidence upon which the manager's decisions

g will be based; this evidence is conveyed. via some .mode of

a‘)

(b

&

g (d)

are:

(c)

presentation. Mason ando Mitroff (17")4 'sfate that a manager Qiﬂ
| ‘ tend to rely on some methods of generating evidence and “exclude
others because he places more confidence in the truthfulness of the
“evidence 1géne’rated by the former methods. Based on a philqsophical

gpproach they put forth five."rnethods of generating evidence. These

g

-

liata based methods -(f\Starting from a set of elemeﬁtar_y
empirical  judgements . (raw dqta from observations or
s;ensati ons), one bui 1ds an empirical inductive
representation. Examples are data banks, accounting and
statisics. . ' ‘

Model based methods - Starting from a set of elementary,
primative formal truths, on; builds a formal, mathematical ’or
symbolic representation. Information is’déri.ved from models

or proved from axioms and conveyed syﬁlbolically. Examples are

bar chart and CPM.

Iy

Multiple Models - They give two or more explicit views as one -
‘ * \p - \ ! ’ I
bui]ds‘ at L«ngs—t’ two y*fernati% models for every problem.

These are best suifed for handling problems of “moderate”

Hl.-st':ructure.

~

Conflicting models - One /buiLdS/ at Tleast two completely’

s d;ifferent -representptions of a ‘prob@m'. These are best suited’

L}

[
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“for "wickedly" ill-structured problems.
R

(e) Learning systems - They involve-learning thrdugh feedback.

Mason and Mitroff (17)%@? more in-depth descriptions 6f eachJ
<;f these methods. They also mention that to date, designers of MIS
have almost ex@vely relied on the data based "and model based
methods of genératihg evidence, ignoring the other three.

Dickson et al (10) state that historically designers of MIS

have paid little attention to the ways people use information and

sometimes .hz‘:ve tended to produce “"data for the Qsake of data". /» ,

Parts of \the results From their research which they propose should

be considered by designers and researchers in information systems

are outlined be]ow:

-
¢

1, Complex models and/or “hard to use" systems\tgay have little

impact on user decision-making !E

;! )

2. . Syst\ems with complex 6r unfamiliar attributes may produce low

user confidence and satisfaction with’' the systems even if -

operating results are bétter. These attributes répresent a
potential barrier to successful 1‘mpl1"cation that training may
not be able to overcome. )

3. ‘Managers‘l\'ike to use interactive systems and their use
enhances accep’tance of information systems generally.

4. Infomation systems designeré, should be sensjitive to
individual differences iq'users.‘ Unfortunately the relevant
attributes vary by* type of gecision problem dnd-information

system.

a X 1
[ / . - . ml ¢ e
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5. The existing research has'clearT} demonstrated that there is

an important system/user/decision interaction operating which
affects tlfperformance results and user evaluation of an

information system. )
3

Chervany (8) states that the understan%é of the user/

o

problem/M‘IS interface is essentially non-existent. He poses the

«

foﬂoﬁing questions: . - )

1. What level of summarization of ~data produces the best (and
lTowest cost) decision in a pr“oquction decision environment?

2. ' How do the training experiences and/or risk taking
characteristics of a deﬂc;ision-maker' influence the form in
which information concerning environmen’tal uncertainties

should be presented?

e

According to Mason and .Mitroff (17) most MIS designs assume

without question t{hat thg computer is the heart of a system. They

N , , . .
be:Heve, however, ~ that tP)e method of evidence and mode of

presentation are.linked to the psychological type, and even though

the computer provides correct and complete reports, it is
,\ o' ’ . )
impersonal and may not appeal to Feeling and Intuition types, these

may prefer verbal modes such as group discussion. =~ = - ¥

The intention in citing the \above° literature is partly to

»

-~

create awareness ofﬁ methods of generating evidence and modes/ of
presentatiz)ﬁ and" e implications. According to the literature,

information is evidence which must be generated and presented in a

4 P .
. -
., S

o
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manner best suited for the user. The manner “in which the variables

EV IDENCE and MODE OF PRESENTATION are handled by contractors is

&
demonstrated " in the case studies presented in the following

chapters. j ke |
'Revay (205‘ has also investigated ;the area'of pro,ject‘contr‘ol
for the building contractor whﬂch deals vnth site reportmg. He
put forth a work instruction plan which mcorporates a monthly bar
chart with the instructions needed by site personnel. This is
issued to the foreman, weekly. It 1is intended to allow field
However his format contains exha‘ustive technical information which
‘may be too demanding on the foreman especially if the lattér doeé

not excel in formal communication skills.

be generated for control after the information Hf‘rom the field is
., processed. They suggest that this reporting must provide a

straight forward statement of the work accomplished, predict future

actual accomplishments against goals set forth in the plan; in
addition, current and potential prob]ems should be,reviewed and
management action underway to overéome,the effects ‘of the
problems /indicated. What is left t'o deternmine 1is -the amount of
evvidence and- th_é mode of presentation ideal for project control for

the building contractor.

supervisors to concentrate on increasing productive working time.
Barrie and Paulson (5) point out the various reports which can:

accomphshments in terms of prOJect cost and schedule, and measure

The designeMIS for the building contractor should

I




AT .
direct his -’atiention at determining the evidence an'd mode of
présentation which is relevant to\proaect control as well as Person
and Psychological typesp More specifically the questions which must
be answered and which are reflected in the questionnaires| in

Appendix 1, are:

1. What information must be gathered from a pwoject and ‘pow

jcen? Co . \l

¢ i
2. What is the format for gathering iqfonnat?on which is suitaile

for proper control and at ‘the same time can be c]eavily

understood by those collecting and analMthe information?

3. wWhat is the most appropriate method for processing‘infom/ation

’ from the points of view of‘ acceptability and compatibility

with the personnel and effectiveness in generatingi the
information required for control?

4. What 1is the minimum information required for effective

A Y
s \ ) -

A
5. What feedback can be obtained by the decision-maker (usually

control?

the project manager) from the information so that he can take

effective action?

These questions’ can not be answered simply by supp]yéng the,

butlding contractor a series of forms serving, various purposes, to

’

be completed by his management staff, because these are already

available and are not implemented. A concerted effort is required

to develop workable reporting and information systems for the
/ A
building contractor and to educate all levels of management

personnel as to the bi‘efitsjo be achieved through their use.
o T (
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PARAMETER| ATTRIBUTE ATTRIBUTE IMPLICATION FOR
VALUE | CONTROL & PMIS DESIGN
PROJECT SIZE Small Project will not permit suffici-
' ent averhead to have extensive
. site staff to maintain detailed
records., PMIS data requirements
must not exceed capability of
/ site staff to gather data.
FORM
- TECHNICAL
COMPLEXITY }
DEGREES OF u -
, | DEFINITION * 2
DURATION / ”
X FAMILIARITY Very Previous experience with projects
~ Familiar of similar type may lead to be-
"1ief 'that high level of formal re-
’ porting not required. PMIS designed
to provide feedback on finished
job of significant use for further
. ) projects of similar type.
CONTRACTUAL | Cost Must demonstrate to client that
ARRANGEMENT Plus have effective control system
" for control of time, cost and
"~ content, PMIS must be designed
e , to track time and cost variables.
% SUB- - High ' General contractor has relin-
CONTRACTED ¥ quished control over the vari-
able construction operations!&
: Can exert control-indirectly
b through schedyle and joint subcon-
tractor reporting function,
) Level of detail in project
breakdown, much less extensive.
{ . less data to collect, .process,
¢ '\ present.,
|
GC WORK FORCE
L_SIZE
USE A s

-

“TABLE 2.1 ~ PROJECT ATTRIBUTES
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Sﬁrategj; Planning

Management Control

Operation Control

i

Choosing company
objectives

Planning the
organization

Setting personnel
policies

Setting financial
policies

Setting marketing
policies

Setting research
policies

Choosing new product
lines

Acquiring a new
division

Deciding on non- -
routine capital
expenditures

Formulating budgets
Planning staff levels
Formulating personnel

practices

Working capj al
planning

Formulating adver-
tising programs

Deciding on research
projects

Choosing product
improvements

Deciding on plant

rearrangement

Deciding on routine
capital expenditures

Formulatiﬁg decision
rules for operation-
al control

M@asuring, appraising,
and improving man- -
agement performance

//\\of advertisements

Scheduling productionJ

" Controlling inventory

=

Controlling hiring

Implementing policies
Controlling Credit
extensions

Controlling placement

1

i

Measuring, apprais-
ing, and improving
workers' efficiency

TABLE 2.2

L 2

EXAMPLES OF ACTIVITIES IN A BUSINESS ORGANIZATION
INCLUDED IN MAJOR FRAMEWORK HEADINGS (3)
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OPERATIONAL

CHARACTERISTICS OF MANAGEMENT STRATEGIC
INFORMATION CONTROL CONTROL PLANNING
Source Largely 1nterna] ~ | External
Scope Well defined, narrow f=———————a— Very wide
Leyél Bf‘Aégregation Detailed ;—-Aﬁ /~§ggregate
Time Horizon Historical Co Future
Currency Highly curﬁent S Quite old
Required Acturacy Hi gr} S — ng ’
Frequency of Use Very frequent - o Infrequent

B TABLE * 2.3

INFORMATION REQUIREMENTS BY

DECISION CATEGORY (14)
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-
VARIABLE OPERATIONAL MEASURES.
L1
Size of‘%he organization | annual sales; work force; assets;

market share. ]
E Qrganizétiona] structure | number of product-market units; number of
<« profit centres; number of divisions;
§§ number of groups. A
£ < {0rganizational time frame|planning horizon; average length of strategic
S decision process; rate of technical change
z in industry. -

Extra-organizational
situation '

.

availability of trained manpower; availabili«
ty of hardware; availability of software;
availability of decjsion techniques.

PARTIALLY
CONTROLLABLE

Organizational
resources

size of budget; liquidity.

Organizational maturity

degree of system formalization; level of
qualification; availability of decision-

2 relevant data. . -
The psyghological attitudes to information systems; perceptt¥ons
climate ‘ of information systems; expectations from

information systems,

FULLY
CONTROLLABLE

Rank of the responsible

executive

number of levels below chief officer.

Location of the respons-
ible executive

identification with specific ‘functional area.

The steering committee

existence; organizationl level,

TABLE 2.4

SUGGESTED ORGANIZATIONAL MEASURES FOR
ORGANIZATIONAL CONTKEXT VARIABLES (12)"

L3
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PEQPLE VARIABLES -

F—— =

AGE

adopt new ideas

POSSIBLE IMPLICATIONS

a person over 45 is usually set in his
ideas; it is more difficult for him to °

EDUCATION

ceptability of new ideas

higher technical education implies more
‘inclination to model based methads and
more quantitative information; easier t
convince on need for formal reporting
higher education impiies greater ac-

EXPERIENCE

t

proj anning and control

success in past endeavours and resulting
know "how may prove barrier to change
experlence indicates the level of con-
fidence in a method of operating and on

~

[ \
TECHNICAL SKILLS

-/giﬁher technical education better un-
erstanding of technical aspects

- possess the ability to understand CPM
perceive usefulness of computer and

know computer programming -

adopt a formal .project control system
better grasp of more sophisticate
techniques and availabte technology

*

COMMUNICATION SKILLS

- ability to give written reports; memos
low formal skills imply must rely on
informal -methods such as conversation

MANAGEMENT SKILLS

AMBITION

RESPONSIBILITY

o ot i oy b+ o o $P A Y A o e

MOTIVATION

OPENNESS YO NEW IDEAS

- open to new ideas implies w1111ng to

make changes, fnnovative

C - TABLE 2.5 - PEOPLE VARIABLES

prmp— -
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CHAPTER 3

CASE STUDY‘ I

3.1 INTRODUCTION

The fimm invgstigate‘d is a successful non-rfesiden.tial building
contractor‘based‘in Montreal. Interviews were conducted with four
individuals, the vicé president, one project' manager‘, one estimator
and jone job 'superintendent.“ *A second project manager comp]eted
" questionnaires fo.r the project manager, sup;arintendent and
foreman. All interviews were arranged through the vice president
and .they were conducted in ‘private"; each indiv‘1:dual was not aware

M 8

of the others' replies and senior management did not participate ‘in

to it. The author and his §uperv1'sor .from the Centre for Building
Studies conducted all interviews except for the one with the

q su}perintendent, which was ° conducted by the author: alone.

months. The firm granted perm'lssi n to record aH interviews and

- offered complete cooperation’ throu hout t?ns process.
Questions were directed at the iLder;tiﬁcatu!n of roles of
personnel at various ]-avels and their att1tudes with respect to

project management. Emphas1s was p1aced on the co]lection,

A
. . 1
processing, retrieval and use of) information. » Because the

raintervnw process is very time consuming for ‘the firm, there were

any of the other intel:views except that one specifically pertaining .

Interviews took place on the firm's premises, construction site and

F at one individuil's ,prwate home. .They spanned a'period of 5 ‘

~
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, Therefore the present situation is not consi

- 66 -

<

restrictions on the .amount of information which could be obtained.

)
2.

It was fgund that detailed interviews such.as those conducted were
much more revealing ‘than the use of questionnai%es alone. It
became clear that since individuals are given substanti;l 1eeway in
the way they operate, more people would have to be interviewéd to
obta1n a mong complete picture of the firm. a

.

The reader must constantly keep in mind that the

‘interpretations of the "comments are’ those of the author and his

supervisor aione. It is also imporgant to note that a slowdown is

\ - .
presently existing in the construction industry in Canada; this is

\

more jacute in the province of QueQe (Refer to Chapter 1).

/

red “normal" and this
firm, as many othprs, is working at a slower 5 e than it used to.
The consequences are that it is fased with \hossibi1ities of
reductions in staff or even closing its ;rs on a t§Wporary basis.
“ | “ \
3.2 CHARACTER OF THE COMPANY _ N

" 3.2.1 Market

The company is a general contracting firm based in Montrea%.
It is owned and managéd by 3 individuals, 2 of whom are re]aied.
Its origins, date back to 1947 when ft operated as a residential
contractor. IWith time the firm became involved in the construction
of high rise apartments and office buildings. About 10 years ago

it evolved to bﬁi]ding commercial developments. This-evolution was

ot based on strategic planning but seemihgly came about due '‘to




circumstances .in the Montreal construction market. Over the last

10 years it hés built over 50 shopping centres, some of which, it

e
owns. The firm 1is also involved'‘in property management and”
' -

development, however‘this aspect of the firm was not investigated.
Presently the firm operates in‘the province 6f Quebec, with 80
percent of the work concentratmj%n the Montreal area® In the past
gt 'has done limited work outside thg province which was
concentrated in Ottawa and Cornwall. There is no desire to explore

other markets. In the words of the vice president: "I would ,

124

rather put the key in the door than break our neck with a market we
4 .

don't even know. Eighty percent of the firm's projects are in
: A
commercial construction and the remaining 20 percent” are in light

~industrial construction. The yearly volume of work is between $10

million and $20 million. IM 1976 the yearly volume of work was up
. ' 7
to’ $30, million. The decline is principally due to the poor

economic situation of the province and is common throughout the

[y

industry. Prior to the deciine, the firm's estimated average
annual rate of growth was 10 percent. If one congiders ;he effect

of inflation, the firm has achieved little if no-browth.at all. At

any one time the firm may be involved in 6 to 10 projects which may

range in value from $500,000 to $12 million and may have a duration .
] ) Y
of 4 to 18 months. The breakdown of the. contractual arrangements

<

for these projecis is approxihately as follows; 40 percent on a

fixed‘price‘basis, 40 percent negotiafed contracts and 20 percent

on a management basis. ' When the firm enters into competitive
: , .

-r

2 [}
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’ tendermg, the’ rate of -success 1s one job for tevery 16 bids wh1ch

ey . L

_— '~ is in line with the industry average. ‘ S i
LA " , L ) i ' 1 \ ' . /
‘ 3.2.2 Firm Objegtives S ’ ‘
.0 . L4 ‘ ) B '.Q, . . ) (. \.‘ » R L3 o
: i . N Lo ' \ . \
o e The maxn obJectwe of the fim is to deve]op a reputatmn for -

4:1mely ggmp]etmn of prOJects mthm budget. Thns is the foea]
’ pomt of their advert1s1ng Monetary returns, although a priority,
e - are v1ewed as bean§ d1rect1y related to the t1me1y comp]etion of
pfOJects w1thm budget s1nce the latter creates a repéat gf
busmess. In fact, the - bulk of the workﬁns from the repeat of
. b‘us'ine;ss. Growth is not cons1/dered an obJec'twe nor a itf?‘orlty.

N . 6‘Since much of its work is{ negotiated, the firm is given a free hand

. . -in suggestmg savmgs to the dwner; and the, f1rm s managers work as o

/\) .a team mth the owner and the arch1tect. Gross profit on work

{, ranges from 3 percent to 5 :gercent which is considerably higher

. _ ' ! er s
' . "7, than industry average. This stems from the high quantity of
! ‘ ’
~ ., negotiated work. 5 ' |
- " / . - ' | _ . .. . i | | .{ ‘
/ © . 3.2.3 QOrganizational Structure 7. Y | . - u |

. . e >
- . ¥
—

. ' Head office staff consists of 20 people and it’ 1ncludes 3

semor executwes. 5 pro;;ect managers o3 est1mators 3 accountants,

-

" 3 ofﬁce administrators, 1 contracts manager, 1 payroﬂ master -and o

l controller. Site personnel mamtamed full t1me inc]udes 7 ¢

- 0 . ¥
,

v ot superintendents and 7 fOremen. This has tended to remain stable

b

. .~ . -ovér the past 10 years although some shr1 nkage -of proaect staff has . % '\'“
3 N
t . occurred due to the,s]owdqyn in construction 1n the Quebec mark/et, o
9 - . _' ’ . Vi ' o~
, t‘ ‘ ‘ v ot %}‘ ' by . ' . )
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- F1gure 3.1 1'Hustrates the organizational h1erarchy of theAirm's

head office management personnel. Figure 3. 2 throhgh 3.5
jllus@rate’tﬁe organizational ?erarchy of the pro,]ect management

gersonnel. These were sketc

1S

edNé‘lly three different individua]s
within the firm. 'The fact 'thatﬂthere are major differences among

.5 the‘ korga”niza.tional hierarchies sketched by different individ.uaxl's
indicates that the. personne)l in the firm do not think in terms of
orgamzatwna] structure. The vice pres1dent says: "Sometimes I

Jﬁ think we are overstaf\d . Ot';xer contractors do not work like !

we do,, with a superintendent, a foreman and a prOJec_t manager; they
- * ’F

'l'n’i,ght have just a car'benter foreman on the job and he'll banog in
4

the odd nail".

. ) 3.2.4, Prﬂect,’C‘h@{acteristics_ T . - ’

) 3y -}ére is no set monetary figutr'e tnat éeparates orojects' into ;@
\ o di‘étinct}'eategorioes such as smai], niedium and 15‘rge. Nevertheless
. .;a proaect wortmyer $2 n@hon is generaHy considered - by the

company as a Iarge pro,]ect. Sevq@y percent ‘of the firm's proaects

are--of large s1ze, and consist of conmermal» buﬂdmgs whose

*average value is_ $10 mﬂHon and average duratmn 15"’ 12 months. »
\ The average w/ork fo e for these projects co sisits'of 1-50 p,eop]e at \
| peak time “of which 50 are workers d1rect(y'}on the Bayroil oaf"'the
fi’rm., Typ1ca11by 70 percent of the wﬁﬂ&‘ is’ ) subcon'?racted.
'The nature of the work done by the company S own fo_rces. .
“ R )

consists of masonry, genera] carpentry and genera] la our. .In the

/ '
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' . 'S
. ' ‘problems.t Consequently, the firm employed-a former subcontractor

«

4 to work as its masonry superintendent. Th< firm has been dﬁoing its

N

-

own masonry work for 17 yeays. -
The company owns on]y equipment whmh is needed on_ti:nuous'ly /

for the work done by its own forces. Other equ1pué:t anq._heavy N

‘machinerky such as cra{\es or shovels are rented for 1_:he period of

time that they.are needed. ,

s/ R . X ' ‘ l é ~

3.2.5 Project Records , > @ :

e ® @ . . &
Rroject repor:;\ﬁsf mostly done verbalty; thus, very few %

7

P L . formal records are kept. Job records which are kept at the site ;
% N

g .include a weekly progress report, minutes of p?'tl)gress'meet‘l’r@s,
", weekly time- sheets, material delivery report and equi@pm’ent rental
- zzporﬁ.\ Records }(ept in. the office lnclude pmJect estimate,
chaw ordelr quotes, budgets, when ca]cul,ated, progress c1a1m
reports, weekly Rrogress--reports, minutes of progress meetifgs,
weekly time sheets, labour cost reports, material de1iver& re(a‘orts
and equipment rental réPorts. Other records may be kept by the

’

prSJect manager at h1s own discretion, howevér, they are not

N ‘1/
3 e r*equ1red by thg f'irm. All Job cost§ are kept in the offn\; no ‘
DAl . -
t records of costs are kept at.the site. "
/ : s T \
. -, ’ ) . ” ’ o 'f!”«) . ,“ .t ' ;". @ " \\‘ ,
- © 3.3 GENERAL MANAGEMENT-POLICY AND.PRACTICES | FR j ,‘
s ' L a'&n I ,qm_ L ‘ ‘0 /‘\'?'/A °’. . )
7 3.3.1 Procedures of the Firm , e . e T
o L R f . e
The company. has_no policy handbook which spel]s" out /the roles . ’
. e “5 ' L ~ | - J *
.o o f
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[ J
and respopsibilities of - personnel and company procedures to be

4
followed at all times, " nor* any formal- training and upgradi’rﬁx\

L]

program for its pef'sonnel. This has not been found necessary since

——pen

the numﬁ of:&anagement employees 15 rather small and the turnover
of personiel has been low. Present management personnel, have been.
) with the firm for a Jong 'perlod of t1me; consequently *they have

adjusted to one another as weH as’ to their les and the

T

% respons1b111ty and authomty delegated to \them. yo'e informality |
G . .
and vague definition of roles 'Ieads to ,flexlbﬂ[ty of the firm's

wersonnel.  Two peaple with li‘dentica.l if/le can 'in effect “have
P i , "

-

Y

) ’rdj’fferent duties} This is viewed bye senior management as
the success of the company. This ﬂex1bﬂ1tfa1;qw

contributing to
1Jis);sts senjor management in Keeping on top of the pmﬂects. The - ’

\ p r
A - vice president’ says:. "We let the project managers “think they are‘
- . Sl

~ % :
« runiiing the jbb, but -in fact we know yhat is going op and .if we ~

) (
g Al L} e .
A \
. P . . : - . -

hear or see something that ils not §oing quite right, diplomatically

™ o~ .
‘ we suggest to 1t:hem that there/wﬁ/a better way to do 13" v
3.3.2 Employee-Training K ' ,% n
: . .- - 3 : T

In the hiring of personnel, gmphasjs is not plaled- oh

~y

~ /educational\ Eackground . but 'rather ~oon ’,work experience.

v The company does not have any _engineers amongst its employee;,

Nhen looking For an estimator - the advert1sement in a local®

- =

-

e . neNSpaper partially read: - "Please reply in wmtmg only statmg

\ previo!s \expemencé and, part1cy1ars “When a new. employee is,

¢ c .. h'. \
. .
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hired, the only training he receives 1is on-the-job traim’ng.‘
(/7'--.

Superlntendents are former tradesmen who have coyg up through the

ranks.s They ' started off as assistant ’/carpenters, became

carpenters, then foremen, and finally superintendents by waiting
Y

until the r1ght job came along for thlem tb handle. Two

supemntendﬁnts have gone on to become project managers. One other

project.manager used to be in business for himse]f, so he came to

the c%mpany already experiencad. Estimators ,as well have obtained
- ‘ * A

mest of t'heir training on the job. . One estimator has some °

technical train‘ir%g in that he was enrolled in an engineering
program at university in which he completed three of fours year‘gf.
One other estimator, the son of the vice president possesses a

g’énera] arts degree. Some employees through their own initiatives'

‘have enrolled in evening courses 1n order' to expand thelr knowledge °

and speed up the process of advancement to fu]fﬂ] then' ambition.

Typical of ,the courses attended were blugprint reading and

estimating. 4

3.3.3 Motivation \‘ o , b

) N . ,/
Being a famiiy business, the senior management positio“n‘s’/wi]l\
4
always be held by family members why:h leaves little room for

advancement for midd]e management pers

4

At present the owngrs
have sev‘er} sons .who are coming of age; - ‘to date only two sons seem

to be gettmg involved 4»0 the affa1rs of the firm. Rewards to

~
~ middle mangement and sﬁperwsor‘y personnel\ are .issued in th}/formi

e
- 4
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of salary increases, bonuses, dnd fringe benefits. Co £ ¥

. .
' . ’ .

3.3.4 Reporting Practices ) e

t ‘ BE & ’ ,
Q“ Inst%ructions .to employees are given verba]ly because” some .

N 1nd1v1duals cannot work with writtén instructions. Employees are
, £ .
not asked to make written reports except in spec1a1 cases for

s v
L —~ .

settlement of d1sputes. Progect manageere left tqhoperate

free]y in the exe”éﬁtwn of a prOJect with very, few gu1dehnes. One
8 db

project (manager documented th‘\ vamous m&nagement functwns and ,]ob ) P

descr1pt1ons, these he gSeS’ for personnel involved in the projects

. o ~ -
he,manages ;- however they are not adhered to company wide. “

M . ' ; ‘} ] K
3.3.5 Computer Usage ” .

~ Y

The company does not own a cornputer. Computmg services are 7 - -
, N

*. used only ‘for payroH Interest was, expressed for computerizmg ;

Pam -

* accounts pay,able to use in comparing ant1c1pated costs mth actua] ( PR

£l

costs for each item.of work. Tms however was not- folfbwed . ol

v

because bemg a general contrar.'tor, 70 percent of :Ehe work is the

re.spons1bi,11ty ‘of the subcontractors and it was fe{ft tthat

A R BR A B Rt e
)

°
- e e e Pt Sk Preemd e Ay e e e~ b 3

‘ \ insufficient. use of the machine would be made, which would not
R

.Justify an expense est1mated at some $25,000 to-$30,000. Seni.or

management does not *have the conﬁdence in the accuracy of the s

\nnformatwn to be fed ifto the computer. Their viels are expressed s, "
. 4

¥ by the vice president as fol]ows" "Evgn if 1. had that, (computer !

Y
.
vt 7 b e O e o A . o 4

. reports) un]ess I ran the job to see how the work is done and 1f I . 3 %’
*&\

. ' .
~ * N
N 7, *

would be glven intelligent nformation, I would not- trust it". = ° 2 1T




3.4 PERSONNEL

€ b @
. In the interviews with the individuals previously described,

; C
s ¢ /_ ‘ emphas1s was y{ced on. tl'gan' roles with respect to individual :

project planning and control and in particular on their c;ollectlon, <
‘ . processing, retrieval and use of information. ~Due to the=( }\
} flexibility, and informality of the. firh, some peculiaﬁﬁes' of
procedure arise which should be mentlioned‘here. It is possi—ble{

e ‘/ . for instance that two individuals holding th; same title "may no¥

. - ¢ have the same authorit:.y or responsibilities. Each may proceed in a v
different manner to get the work donel. If, 1'5 also iuznportant to
note that there is f]exibi-]ity'in. the";)rganigationa] hierarchy of
. . the' personnel:’ the s erintendenf:, for example, may rebort on
. v . *

certain matters directly either to the vice president or secr‘é'ga 'y -

" treasurer or both. Some difficulties were encountered- because of \‘

g

within the fjirn.

] . the informal .vgajnre of the informmation. transfe
\ There is a lack

information ver'b/a.lly. Thié,finn is 11k

f written information; thetendency is to trags’fer/

other firms . investigated - (

in that personnel are action oriented and thus have a npegative

AN

S V4 .. attitude towards written documents. R .

7 -

. . 3.4.1 Senior Management o . ' ' QH
0 ) . - . . :’ N ‘ll

. Uwnership and dverall management -of the firm are in the /hands - .

, ¢

. ' . A . . & .
¢ S of -the president, the vice president and the' secretary-treasurer.

. N \
y . Profit margms on- work are determined by them, and actual profits ,
' R v '

3

§ . o
¢ " +are known on]y by them. - The role of the prvesident, an engmeer, is , .
{

A
, oA ’ 3 R -
; t 1 IL v
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-/"c‘he other two principals. g
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tol enhance the good will and reputtatmn df'_t?e\sompany.

-~

Accordingly he gets involved to some extent in marketing‘. He also

devotes some time to property development and management. He is \

semi-retired and the remaining responsibilities are shared between

Al

The roles of the vice president and:the secretary-treasurer
r(

are not related to their titfé‘!g; in fagt thejr functions sometimes

&,

oveg&ap and in the absence of one at meetiygs or discussions, the ‘

other can substitute. They are both aware of what each other is
dbing. Since the management structure of the firm is 1nforma1, the

job fu'ndtions are somewhat flexible and vary from project to

project. A project manager may report to one on matters of cost

a U j\ L4 +
J‘and“budget and to the other on matters oh planning and scheduling.

The vice president and” the secretary-treasurer have both obﬁéined

3
their experience from on-the-job training and the education level

r)f each does not go beyond high school. They control costs on the

-]

job by assigning themselves duties in project ma'nagement which

A

include overseeing of aH project costs and spét %heckmg of
\ V4

\construction procedures. ! .

»

;Secretary Treasurer , -

e

>

)As it was not posssible to interv1ew the secretary-treasurer,

a detailed description of his duties could not be obtained.

Instéad, an overview of "his functions was  gathered - f;g.n

. conversations with the other.individuals- in the firm. The basic

- . 7 L
duties of the secretary tr‘e]asurer tnvolve planning and scheduling

7
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\
.and the operating of ongoing projects of the firm. They can be

outlined as follows:
7

- definition of the work to be performed by the firm for each

. project s ;

policy decisions regarding the office and the yard /
M

{ | control of all equipment 1

‘ §
coordination of _ meeting vn’th\ project  manager  and

-
]

superintendent Yrior to construction phase of § .project to

- ' define potential problems.

Vice Presidenf x o ‘ ‘

o —
i

The vice president Tooks for possibilities of obtaining work,

AN

deals with. c¢lients and architécts and oversees construction
*‘ ‘p]—énﬁing qnd control operations. The vice b;esident is kept very
bus{y with sup‘ervision'of.day to day operations.” In addition, the
firm has, in the past, tendergd'bids for u;; ‘to 150 projefcts‘ in a_.
o | " 'ye;a}-, which leaves him with 'very little time for ?trafegic ‘ _ ‘

P ‘

planning. His duties are the following: S"

-

- superv1s1on and expediting of accounts receivable and- %heir

coordmation with accounts payable in order - to maintain a’t’

‘positive cAsh flow \ - ~ e ‘ -

- participation in negotiating terms of negotiated contracts

! 2 . y e s ' . ¥ . N °
- discussion with the client, his architect or engineer to-

\‘.

1 3. -
ensure that the client's .réquirements ~ are clearly
- .

¥

.......
vvvvvv



'understood.. This is a necessgfyl;procedure on negotiated
contracts since there are no d;'awings‘ and specifications 'at
the outset v )
\..- ’ . preparatig_n of a budget of’estim;‘ated construction costs for
the negotiated contracts |
- supervision, control and approvall of cost estinfates prepared

v "

' by the firm's estimators for submission on' tendered bids. -

In effect the vice prgs*ident aclis as chief estimator

- assignment of project manager’ to a project prior to the
start of construction, after consultation with secnetary-‘
treasurer

. . < .
- - - supervision of project managers of °projects under

“ constructiqn, and request of per;(c oral reports on the

progress of project with’ emphas1s on -possible dates of

e completion of portioﬁs of work,gf,and on problems w'ith subs or;
. supplier§ |

- approva] of all quotations for change orders and pushmg

) ‘ ' arcmtect for the issue of change orders for extra work
' ' : 3
' already done ‘ &

- resolve . prob]emé encoun?ered with subcontractors’

performance if these cannot be rgso]ved at the prOJect

3

/ manager s Tevel . ' . ‘

‘participation in day to, day operatmns of the firm and in

~

+ issuing work to persannel

s
b @

/’ . , o
' \»\ - atten\d initial job meetings at the outset of construction to
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-

aid project manager “in acquiring familiarity with the jb‘b
- periodically estimate work done by subtrades so as to check

the correctness of_quantity of work done for the application

for payment °

- act as project manager if the latter becomes i1l
: o

-
a

“Current Problems as Seen by Senior Managers «

In the opinion of the vice president the biggest \prob'lem the

company faces present]y’ is that of a d\;minishing volume of work.

To a'lar‘ge extent 'th1:s is due to the slowdown in co'nstructitpin
the past few years espec['iaﬂy in the province of Quebec which was
seen in Chapter 1 of this thesis. .Tnis creates difficulties for
the firm in obta1mng‘ mew work and consequently in surviving. The
company r‘ehes heavily on the private sector for building, and due

} to the pohtma] uncertamty existing in’ the provirtce of Quebec,
private Speculators are afra1d to in 5o The market for Tlight

e

. industrial constructwn has v1rtua11y collapsed Since there are
; ‘large quantities of unrented space available at relatwe]_y 10w'
pr{ces. Tﬁe market fér shc;pping centres seems to be reaching its
pomt of saturation also. ‘In the words: of the vice president:
"There are too ‘rnany apJartment buﬂdingg, too much office space ...
Every day we wonder Wwhere the next jol; is coming from, andA there's °
' none.around to go after". The firm is having gcreat difficulty in

Qmaintaining its present staff size and ig faced with the prospect

»

of having ‘to l y off personneh

ice pres1dent expressed contentment with - \ f1rms , ~

< B [
.
. / -
* -
;
P



procedur'e\s for project planning and cont;‘ol.. This is not regarded
,as a problem area for immediate ai:tention. In.his view the
! effectiveness of the firf's project control procedures depends on
having good, conscientious, hardworking and e)zperienced p‘ersonne]. '
He has no confidence in formal reporting because information is
sometimes manipulated and can be misleading. He is satisfied with ‘
the levei of accuracy of the information he receives. He sees no

" need for a computer. He claims most of the difficlulty inpproject
control is encountere;i with sub(cdntractorg.% This ls partly due to

the criteria for the selection of a subcontractor which stipulates

that the suib with the lowest price be chosen.

3.4.2 Pisiéct Manager -

N

< The project manacjer is assigned to. a project after the

management of the project. The project managers in this firm have
many years of field experience although generally not a very high
level of education; two "among them have had education in a

o

technical field; one of them is a/qgantity ?Jrveyor.. The project
mana;g..]ers have been gxpc_)sed to all aspects of construction by mak i ny
their way up through the ranks. In the words of the 'viqe
president:  “0f the _five p;oject managers we have, they are~’a1]
d1fferent Mhey come from different backgrounds: One senior

manager has all ‘kinds of ~records he keeps ""!for himself and he

records evgr_ything in writing. He is very eff1c1ent however, 1

don't look at 90% of what he keeps records of. Aother project

contradi_has been obtained by the firm, and is responsible for the '3

N 4
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‘

m:anager doesn't wr:ite a thing down before the job gei:s done. He is
'not a tradesman, never was a tradesman. He's an organizer and the
way he goes about it still works in the end. 7Anothe?‘ projett
manager was a tradesman, he knows sequences ;)f work, knows what can

be done and gets along well with everyone. The subs like him

because he is fair. Half of them tend to be a-little todgh. on subs

and won't entertain extras. They are different individuals and I
can't expect the one that works.from his head to make me written
. P .

reports, because he will give me junk". . S

The project manager interviewed is a senior in the company who

) .
has about 40 years of construction experience, the last 20 with the

present firm' in the capacity of project manager.. His background

-

inc1udes atterfding a technical school, but no prbfessiona] degree,

-

and having been in business for himée]f. Therefore he came to the -

company already experienced. In his opinion®x."I don't think there
is such a thing as a project that we haven't done before, because
every job consists of concretga steel,  earth moving etc. . . . If
you're talking about a dam or you're talking about a one-storey
building or: a hundred-storey bL.n'lding, it's the same. It does not
make any difference as far as [ am concéFhed". He has,'bver the
years, r'ead a considerable number of books dealing with

- t

construction management and he tries to keep up to date with
’ - g !
management.techniques: he is the only one in the firm capable of

scﬁedu]ing using CPM. He believes in collecting formal information

on the progress of his projects and keeps detqﬂgg fﬂesi of job

*
v,
FIPE N ‘ by
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records. This is a sharp.contrast with one other project manager’

who was portrayed as managing orally and keeping virtually no job

records .

’\

A normal day for the ‘project ménager cons1sts of the mormngs

'y
at the JOb site and the afternoons ‘“in the ofﬁce. : H1s main

functions as described by himself are: . -

il

1
LF)

act & liaison with architect and owner

1

- appmnt supermtendent and coordmate project start-up and .

prOJect progress mth him

13

- control “the 1abour pool; keep manpower chart .and discuss
- . e ﬁ >

with superintendent manpower requirements and allocation

- schedule subcontractors  and make them - aware of their’

e .
starting dates - Lo
" - prepdre project schedule . '

act as chadirman at wéekly job meetings and/record the

o~ ' x
- J

minutes of the meeting

~a

- initiate change orders for extras required .by the owner or
. k}

architect , ‘ /VJ\

- try to be alert on cost savings " .y *

-.scrutiiize the plans to simplify methods and procedureshon
» 4 ’

‘the site.and be consistent with good” practice

,
‘ - ( : o .-
. ~ M P 3
- ~ - - - N
E0 >
.

approve shop drawings .

report to M’te pres1dent or secretary-treasurer weekly,

verbal]y and informally on project progress

expedite the reqmrgd ‘materials for the job

zn
-

-y ‘ L



- as;ess'physical progress by visp'al inspection .

In general, the money aspect of th&\ project is handled by
‘senior management, although some project managers knc;w apout some
costs, and others do not. The basic res‘ponsfbi]ity of the project
manager lies in the coptrol of time and quaﬁ'ty of the job. His

main cencern is to det the work done as quickly and as cheaply as

possible. Assisting the project manager are thé' superintendent, -

1 _the'foremen and possibly a‘clerk. ,1nelr roles are described later
in this chaptér. The project manager intervieyled {)bserves site
operatigns by frequent inspectiéns‘ during 7\ilhich he notes the
progres$ ’nd points out mistakes. He does not abide by rules of
chains of command and he would not hesitate to address any marzmgg
the ‘site to instruct him to do some work. He requests from the
lsupem’ntendent a weekly progress report (Figure 3.6) which r}g uses
not ‘i:o monitor progress, but’ rather to keep the superintendent qn
his toes. He believes superintendents lhave a tendency to protect
their friends; therefore he controls the Tabour pool himselfu s0 as
tro aWays have the best men on the job. | o
After receiving tj;e preliminary target‘dates for the project
by senior management, the p}'oject mapéger formu]at;as the final
project schedules. Nc;rmaﬂy this is done in the form of a bar
ch'art, although on occasion CPM‘ is used for large size projects by
this project manager. @\is the only one in the company familiar

with CPM and consequently the only one to imp1emen£ it. He updafes

the schedule regularly for th; initial part of the project; when

.3

haa¥

/
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] , ] . - ' ’
. : » the pr'ojectI is one ird to one half complete, the schedule is

| C abandoned and work _proceeds simply through past experience. H_e
‘ e -, _saysé; “I_hate to d1“s'111usio?' you, but so far as I"‘ni '?oncérned
construction is’ sti1l a business which you have tp do by The seat
of yo‘ur panfs". ( ,
In the opinion of the project managirvmost of the difficulty
$ . ~1in project control is encoﬁntered with subcontractors; They have a
tendencyqto take on t'o_o many jobs at oncé and. conseq'uentl_y do not
produce good, reliable work. ' .
The project mgnager views the present strengthspf the company
. as lying in the firm's own force. The workers‘are harq working men
- o . fhaf. have &qemn with the f\irfm a long time. However most of them-are
reaching retirement Iaée, and it is becoming increasingly difficult
to get new'people in construction who are ambitious and haf‘&é Y
working. For this reason he believes that if the cwintends

to stay in business in the future they - must. hirjgg

ef;g’ineer‘s‘: He says "-. . . 1in our case we have stuck to practical
men. M;any& companies hire 'e_'ntginev?.r‘s?/w who become project managers. A\j
If we are going to stay in business, thén the firm will have to
start hiring engineers, because I can't see anybody cominJ out of

th, field and becoming p;'oject manager". \\

3.4.3 Chief Estimator .

- -

T ‘ :-.Tg‘e estimating department co‘nsists‘of three éstimators, tfough

in the last 10 years there sometimes have been up to 5. They .werk

individually rather than as a team. All estg‘mators repdrt directly




.:?‘

. <

~to the "ice president. Each e§%imaton is asségned to a different

project and his involvement begins at the time of the bid and .lasts

unti1' the end of construction. Educational and experience .

backgrounds -of estimating personnel véry considerably for each

individual. One estimator started working at thé age of 16 for a

. ‘ N \ \
‘ qoqstruction company as a general helper; he progressed with time

td become an estimator and &lthough now past his retirement age he
is still working. One other es;imétor is the son of the vice
president; a gra&uate from univé sityain a non-technical field, he
h5§ worked as an estimator for 4)years during which time he has
aﬁ%ended\eveniﬁg'coures in blueprint reading and estimating. This
resulted in an accélerated pace -of deve]bpment for him. The third
estimator attended engineering school, but did not graQuqte; he'ﬁgg
15'years of experience of which‘the last 10 have been with the
presenf firm. He is nqually assigned the dutifs which carry more

responsibility and:the interview was conducted with him. ¥ The

functions of the estimator ‘were given as follows:

- carry-out the quantjﬁy £akeoff and pricing for-the tender in
thé’pre7bid phase of a project Y

- pﬁgpare along with the vice president -the budget fér
management contracts and cash flow forecagp %or clients when

the latter require it : a .

.

- negotiate *subcontracts under the supervision of “project
'manager and vice president :

‘ Lo
- if firm is successful in obtaining.a contract, 1nf£rm the

t

. L . “
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‘project manager . on details ' of the project to get

pre—const.ruction phase underway

- act as job captain during the,cnnstruﬁtiqn phase p
) . o e

As job captain he is responsible for:

‘ . . \ . ~

preparation -of project:scheﬂulezfor'broject"manader (ndt For

1

‘all project managers) - oo . o %
. - g}timatWOn of monthly value of work done by subcontractors |
| with'a§§istance from the bég&?ct manager and vice president

- evaluation of costs !d~ delivery dates of mgterials §ng
equipment for proéecis and ‘selectfon‘ of 'mésf‘fféééible . C ;
supplier Ve ) o . . C ' o e
- preparation and,submission,of change .ordér quotations :

- prepaéation of subcontractdr's\change orders

- follow up on job meetings ' | o

- preparation of cost saving alternatives . N

‘ Senior management does not require any formal progress
- )’ . -
reporting from the estima€%rs; the only written requirements are ¢

‘ the cost estimates themselves. In the case’ of negotiated contracts

the estimators are required to calculate proj?tt costs from very
pre]iminéry drawings or simply sketches. The actual estimates are
itemized according® to the drawings aﬁﬁ specifications of the
architect. A list of items of work and reievant trades is drawn \
up; the final estimate 'is arrived at in accordance with this. list.

The work to be executedgyy subtrades is not- always estimated; in

LT Y
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such cases approximate costs pen square foot are assumed. The

estimator works closely with: the np:bject manager on the
. ) - /
construction phase of a project. Sometimes he is required to do

much of the paperwork. for the project\manager including the

schedule which is . usually in a bar chart form consisting of

t

approximately 30 items, generally divided by trades. ‘'

Normally a good estimator does not encounter difficulties in

making . an accurate quantity take-off. ® Difficulties can be
encountered in the costing of work. In fact the actual Tlabour

‘/c;ften higher than the estimated ones. Despite' this

costs are
difficulty, no formal productivity records are kept, nor are

pt because it is believed that the

records . from previous jobs \
productivity of men varies from project to‘lpr"oject. The only
standard breakdown uged is for gen®ral conditions. There 1is no

standard format x}ﬁéd for th'e breakdowns of tﬁe work 1'1,tems.

3.4.4 The Jot/SUperintendent | >
e B
'\For’,ever_y project there is ¢a job superintendent ‘who is
,‘ responsible for the rufning of the job site. He is assigned to a
project one week prior to the start of constrgct%on‘and togeu'ﬁ.
with the project manager studigs the jqb to plan the wag; work wiHH
procegd. During cons}:\r'uction he is stationed at thed site; there hei
.supervises the men, coordinates the trades, approves the quality of
the work and hapdles day to day problems. “The superintendent

interviewed normally handles a $5 million to $10 million project

1



| with an a‘verage' darat‘ion of 1 y€ir. On such a job he would have 3
forer%en ‘and 20 to 25 labourers and carpeﬁters.) For the large
projects, a clerk woyld also be emp1oyea to handle ™ heets,
réceipts and phone cJ] 15, for the superintendenti

The superintendent interviewed started to work in construction

at the age ,?f 16 as an apbrentice carpenter. He has 25 years of

T

' working experience,,all with the present firm. He is the you’ngest‘ .

in the family of seven brothers who all work for the same firm.
After 5 years of working as a carpenter he became foreman, and 2

years later, on his first job as superintendent, he was in c_:Harjge

4

]

of building a small warehouse! While working he enrolled .in a -

school of arts “and crafts for 2 years wﬁére he attended evening
courses in .carpentry aﬁd blueprint reading. He believes that the
length of time it takes )to become a superintendent depends on tr)e
individual's ability and ambitions; however -he further ‘believes
that in‘ his case the courses he attended speeded up the process.

His main functions can be outlined awlows:

- participate in pre-construction meeting with secretary-
D treasurer to identify potential problem areas

- coordinate all subﬁ;rades on the schedule they are required
‘ 1

to follow '’

- inspect subtrades daily to see if they report, fo'r work and

record the number of men of each subtrade and the area

T

r

they work in

- examine all the revisions on the p]aﬁé as they arrive,.and




. distribute the revised plans to al1 subtrades‘at the site
- parcel.out work ahead of time, and instruct the foreman on
' their portion of the work .

- order material for the general contractor'é portion of the

. work as is needed
- ¢

- attend weekly job meetings to discuss and coordmate w0rk @

- discuss prob]ems with project manager when the latter \

[}

\ cgmes to the s1te , §

- control labour .pool (when this is not done' by project
manager) o

~ keep material and eqmpment record if there is no clerk on
the pro_]ect‘~

, | On the s1te the supemhtendent is gu1ded ‘by the schedu]e
formulated by the progectXmager which is in the form of 3 simple
bar chart, and by the prOJect.manager by way oftms site visits.
(The superintendent intér\;iewed was not familiar with CPM).
Periodically he fills in progress on the bar chart. For larger
prOJects, a qlerk is assigned to the s1t{ to. Took after the written

reports¥ In his absence .the reportmg is done by the

‘ ‘s'uper1ntendent.' His presence allows the superintendent to devote -

»

more time on actual visual sdper\;is1oh at the site. The clerk
would take ca;'e of most 6f the paperwork involved filling in time
"sheets. ‘magerial repor"Es, ;.aqui pment reports ag yeﬂ as making calls
to expedite matérial deliveries. Hisﬂ position ddes not demand a

high level of -education, and his functions ,req(ﬁre very little

PN
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trainind. He is required to compf’ete a.vweekly pmgr&‘ess-report,
. |

weekly time sheets and a report on material received (F.igure 3.7}

|

% A :
The\ weekly progress report (Figure 3.6) outlines the daily events

as well‘as the activities of the trades on site. The main purpose

LY -
for this report is as a record in the event' that the architect. or

the owner proposes changes after the work 15 completed. * The week]&y

time sheets are used to record the number of ho(xrs,yorked by the

firm's men. %he reports on materials received_and on rented

equipment are kept as records of dates materials are réceived and

/

. dates that equipment is received at the site and the date it is
returned. There is no report required on a regular basis from Ithe .
‘subcontractors; however, if they cquse delays or féﬂ béhind
schedule, they wod]d be asked to submi¥ a report"’regularly stating

the number of men on site and outlining work pefomance.

A ! i

The job superintendent views the biggest difficulty in project -

control as -being caused -by change orders.

‘contractual agreements or the tenant requirements,.the plans are
revised very often, sometimes even after the work has been done.

Especially in shopping centre work, the rental of space- often takes

place after the plans-are made.

3.4.5 OQther Personnel

Because of ~the , / 1

.
(AN

’ Othe}*'personne] involved in project management and control are

the foreman and the clerk. The foreman receivés .the instructions

/

from the superintendent as to the work his crew must do. He then

v

I
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distr}butes the jwork, and pushes the men to produce. A crew

'cons'g‘éts' of a maximum of 10 men. The foreman works with his tools

along with his men continuously. He is well aware of what each man

is doing and each man's capabilities. -

3.5 SPECIFIC CONTROL PRACTICES OF THE FIRM

Part of the intent of the questionnaires was to obtain g more

bin-depth grasp of the control phase of construction projects.
variables, however, can be controlled only indirec since they

are: cost keepinﬁ, scheduling, labour, materials, equipment;,

. progress. With regards to these variables, interest lies in the

information flow within the company wused for control, the

processing of this information, feedback obtained, actions taken,

and major problems which tend to hinder control.” Initialﬂ’{, the

author started with-the premise that control could be described by
way of a systems analysis model which is;based on information flow;
this is reflected in the questionnaires. However, it turned out
that the personnel of the firm do not Think in terms of such
lmodel;) This is consistent with the fact that the firm does not

have a procedureﬁ manual nor detailed written job descriptions. In

focus ‘was redirected to comply with the procedures used by the

2

Project control implies control of time, cost and c;rj?. These
are dependent on other variables; for building construction these -

construction methods, ' change orders,~'subcontractors and physical -

B o
this aspect, the interviews‘prove% to be very useful since the
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firm. ,

The questionnaires had been structured ’to cover generg'l
aspécts of control as well as specij%ic tec_hnical details. However’
t.:he systems in‘xpleminted b{the firm are basically rﬁdimentary\‘ in
nature so that by answering the general questions the specific onds
in most cases were also answered. There is h‘tt:Je mystery to t.he ’
process. The firm operates mostly informally, and has 1little
sophistication and complexity. Seemingly the firm has .very few
problems. Employees did not want to criticize the firm's
practices. Therefore it became difficult to identify problems with

pfocedures. Problems with the dindustry were better identified;

however; these cannot be resolved at the project_managem%r:t ]evel'.

3.5.1 Scheduling .

At tender time the firm quickly prepares a preliminary
séhedul'e together;\\with the estimate in ordér to determine rect
costs and 'to know ﬁtiihe extra cost for construction during widter if
applicable. Foi’lowing award of the contract but prior to
construction the schedule is formulated by the estimator in
consultation with the project manager, or by the project 'manager
himself. The schedule conforms with the drawings, specifications
and estimate. It is in the form of a bar chart’ containing
approximately 30 items which are divided by trades (sometimes
trades are combined). In the past schedules were divided into
activities when the company executed the work mostly with its own

forces. This was discontinued because presently the work is subbed
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out thus transferring the responsibility to the trades, and because
‘./-m the past the people th ,rep‘ortec‘i information/ rﬁanipulate% it t’o
~their benefit. Tﬁe sch~e;ju1e is updated periodically by the project
manager or the estimator for the initial pa'rt of the projec}:. For
the remainder of the work the schedule is see/mingly dropped and
constrjuct'ion proceeds based on the expet;ience and judgement of th_e
project manager although this judgement js influenced substantially’
b'y the exercise of having planned the job 1‘q someé’ detaﬁ_ at the
outset. An example was given of a $12 million project which was
§chedu1ed using an elementary bar chart. It was f\’cﬁowed Sn]y for
the first six months of the 18 month duration of the project. The
project was completed on schedule. “Normally the 'project “managers
are provided with a starting date and’ a completion.date for a
project, .and :vhat they do in between is up to ‘them. They do not
'bother looking at the schedule pecausé they are good practi;al
ngen';; these were the words expressed by the project manager. The
principal reason why the firm discards the schedule part way into
the project is the 1ar§e number of change orders whi\ch accompany,

the j:yp’e of projects with w-hich the firm. is involved.

As stated previously, only one project manager in the firm is
familiar with CPM, and occasionally depending on the size of the
prdject h® may plan and schedule by CPM. This oject manager
" stated that the use of CPM has hel ped. him to understand a job in a

"~ very short time.

©
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3.5.2 Cost Keeping

l‘}

Cash flow is viewed as t\\e flows of payments of the owner

Fed

ar_ld ‘as such it is important only to him. It is prépared bj the
esfjmafor in cooperat{‘ori vﬁ‘th the vice president if required by the
;aner. There is no cash flow ddne by thq firm for its own use to
know exactly the receivab]gs and the disbursement§ every ‘month
from every project so }:hat the usaée of the firm's capital can be
optimi zed. ’

Since most of the work is executed by subtrades, it becomes
their responsibility to keep their records of costs. Overhead
costs, howev‘er, are the -responsibility of the general contractor.
The firm estimates ove;head costs based on the duration c;f the
project. Figure 3‘,8 illustrates a typieal level of detail of items
for general comions. The total overhead cost estimated from
these items is divided by the number of months, and the resulting
amount ié added in the form of a percentage to the monthly progress
bi11'1'ng to the owner. There is no formal method of monitoring
actual overhead éxpenses. The company does not have a formal cost
accounting system. The only cost accounting doné is that which is
related to the total labour cost to daté on a project which is used
for payroll. This is obtained simply by adding all the °manhours

and mu]tip]yi‘ng them by the appropriate hourly rate. Costs are not

'+ at all related to activities; there is no cost control of project

activities. Senior managemént is informed of labour costs to date

only by the information available for payroll.
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* The firm does not fill.out any project-cost reports o}.her thén .

the claims for project progress bayﬁeﬁts ébr the” clients and the
time sheets for payroll. :The prog?ess report ‘inc1udebs.the value ogf
work done by subcontractdrs and the ‘value ’of 'work ;ione b'y-‘tﬁe'
firm's own forces‘. Progress is assessed b’y”visualﬂ 1'nspectii‘on~ and
computed on a percentage complete basis. TI‘ig monthly percentage of
the total estimated overhead costs is thenlz‘z: adagd. }here is no
method of knowing the actual costs for egé ftem of work '}:wd'~
comparing them to the estimated costs. Only \material abd 1gpour
costs miy be°. calculated since th‘ere'. is a record kept of invoices
sentbby the supplier for.matgriaj delivered to the\site and time

sheets are kept for labour; however these\gre not activity related..

Since the actual cost repor'ts which exist ay not activity

oriented they are of little ;if any use to the estimator. . -

Conséquently his only feedback from a project is obtaﬁin"ed by an

‘Q ) . .
informal mechanism by way of conversations with the project

manager, and fromehis involvement with projects in ﬁhe capacity of

job captain. New estimates are based on previous estimates witﬁ‘

a&jus;ments made -from the personal judgement of the estimator;
rather fhan being based on actual costs recordgd from pre\;‘ious
" jobs. The estimator sugge;ted ,thaff having cost re;cords n;ay&be_o’g;
some benefi,twto him, but 1in his opinion this wpu]&'be a- time
- consuming exercise in viev; of th; constantly changing labour and
material prices. He sees the need for l:eepi ng updated cost ‘records

arising if the firm would be of larger size and would have lgss
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-that the foreman knows

. | ' - 95 -

interdepartmental c¢ommunication.

- Senior management indicated t ‘the actual labour costs are

usually higher t ‘estimated, but/Ahat these losses are usually

made up in other akeas and in the flinal analysis the company makes

a profit on the job. Because of the repeat of business., the firm

4

normally does not encounter problems with progress payments from
. r

the «claient; when the prog S payments are received,. the
subcontractors and supphers are paid. This procedure is part]y”

respons1ble for low pr1or1ty being given to the need for detaﬁed

‘cost keepin®\by the fi rm.

3.5.3 Lab'our

The firm executes 30 bercent of the work with its own forces.
The nature of this work is general labour, general carpentry and
masonry. Ihe firm empleys one . supemntendent who is responsible
for all masonry work . He has many years of experience in masonry
work: mostly obtained through the running of his awn businesg He
is consulted by the estimatc;rs regarding the lTabour requirements
for masonry wor:k; he draws up his estimates from past . experience
and personal judgement on the difficulty of the job rather than by
keeping productivity records for labour. At the site, labour is

controlled by the foreman and the superintendent. It is assumed

to utilize his men so as to obtain the

most output from éach \ndividual. He normally is in charge of a

maximum of 10 workers. is responsibility is to assign duties to

.his men and, since he works with “them all the, time; push them to




basis and communication is carried out on a verbal level. The firm

produce.  The superintendent inspeEts all operations daily and

visually compares the actual progress with the assigned amount.

The only formal reporting done on labour is contained in the
. 11

weekly time sheets which record the anhours, and- on the weekly

ation contained in the time sheets

provides the only feedback to'°the office.- This only gives the

_total manpower picture; there is no divisions as to the number of

hours spent in each activity. There is no labour productivity

*
records kept by the firm. Control of labour is done on an informal
relies mostly on i:f?e trustworthiness of the superintendents and
foremen.

b Labot'n' control at the prbject manager's level is done sin:ply -
by visual observation. For very 1arge_ projec;s one project manager
sometimes makes use of an activity chart. Tc;gether with the
superintendent he lists the_/v'arious activities that require
carpenters and labourers, and assigns to them the number of men ‘ ~
reqdired. With the aid of this chart the project manager becomes
aware of the manpowér needs and distribution. However this chart

cannot be used to determine labour p}oductivity or cost overruns

ecause/ the firm does not have any actual figures to compare with,

i
nor mésures output. ~ 3 - -1
. ' ‘ i
he role of senior management in the control of labour is also

fhformal. The vice president may periodically ask the project ‘

|
. L
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manager for the number of men engaged in an activity. The project
manager may a156 be asked to cut down on the number of men in order

to Keep costs down.

One project manager has at times 'mon_itored productivity rates

of masonry work. He discovered that the actual costs were higher
than the estirﬁated costs and’that the firm would stand to gain
financially if this work was contracted to a subcontr}actor. ‘The
firm, however/ executes its own masonry work because quality can be
better controWed and this is used as a sales pitch to impréss_the N /
clients. ' ) .

'According to those interviewed, Tlabour 1is not viewed as a
problem area. This view mostly stems from the fact that many
workers, foremen and super:intendents have been with the firm for
over 25 years and théy are very conscientious workers. One foreman
believes that having men who have had a 1on§ worlgng experience
with the firm avoids problems since these men know what is expected

of them and produce quality work. Problems with labour occur when

the company employ new men. The foreman has to study them for a

few days before he feels confident of their performance. When the

firm is engaged in work out-of-town and local workers must be

hired, theirc-work is limited to the duration of the project aﬁd S~
éonsequent]y they try to slow work down. The fimm is aware of el
these situations from pasf experience and takes this into account

. when estimating future work out-of-town. Even in this caée, no

formal records are kept.




305.4 Mater"ii]s "; ’ »

3

Calculations for.quantities of materiais needed are initially
done by the estimator. ‘One copy of the estimate gis given to the
superintendent at the start ofxwonstructibn. When material is
meeded it is ordered by the project manager or by the
superinteﬁdent.i Quantities ére calculated «Qy‘couple of days in

advance and the request is usually made to the pufchasing agent. A

record is kept by the superintendent of the material received in .

; . ~
the form of a material report (Figure 3.7). A copy of this report

is extracted from fhe delivery s]ips.‘ Al though it'a]]ow; the firm

to know how much material has been used to date, this report does

not indicate how much material is still needed to complete the

work. Thefe is no formal control of material, and formal control

is not viewed by the .firm as a priority. Most of the work is
. .

subcontracted and °subcontractors purchase and provide their own

materials. Therefore the only materials the firm is concerned with
.:?v'vr‘-

are those needed for work done by its own forces. s
. Il

The problem as seen by one project manager is the ordering of
excess material-.and stocking it on site. If more material than
estimated is used, 1£ is not discoversd until the end of the
activity or when the progress billings of the supplier exceed the

estimated costs. At this stage senior mangement tries to
/

investigate in order to locate the source of error and possibly

_make corrections. in future jobs. Material delivery dates sometimes
causé\aelayg‘in projects. This is so especially for equipment
g

~.

~
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which requires long lead times for manufacturing. In order to

" minimize delays, materials for key activities are ordered as early

as possible.

3.5.5 Equipment
- - / . | o
Most of the\equipment used by.the firm is rented. The on1y‘
equipmentowned consj;ts of fork 1ifts for bricks, light trucks and
hand tools. The superintendent requests equipment as it is
needed. In the case of owned equipment, it is sent to the site on

., a loan basis, 4and a record is kept on stock transfer slips by the

purchasing agent. Rented equipment is requested 2 days in advance

. to the purchasing agent who keeps a record of all suppliers and
procures from‘the most convenient ene. At the senior management-
level, the use of equipment is ‘Zontrolled by the secretary-
treasurer.  He approves all invoices for payment for rented
equ1pment, as such he is aware of the equipment still in use. If -
he feels 3?t necessary he quest1ons the project manager on the
status. of work which requires equ1pmen§ and strongly suggests the

prompt return of unneeded equipment. Senior management relies on

the knowledge and judgement of the project managers as to the

length of time rented equipment is needed. Control of equipment-is

the responsibility of the project manager. . This is done by

requesting from the superintendent a formal daily record of the

equipment at the site. A copy of this report is sent to the office

and can be referred to when necessary In the opinion of the vice

president, project managers become a little lax in returning rented

t

-




equipment promptly when't%re is not further need for it.

3.5.6 -Change orders/

Change orders are initiated by the Bwners or their architects

or engineers and issued by them fo the firm's head office. Fiéld

- change orders are written in the field and signed by a certified
representative of the owner. Very offen change .order‘ work
commences prfor to the formal issuance of the change order, so as
not to delay the job.. The contractor is given a contemplated

change notice which is an instruction to proceed by the architect

or the engineer and then the owner is informed of the cost. The ‘

job captain in consultation with the project manager prepares the

quotations, gets them approved by ph; vice preéident and presents
them to the architect or the owner.  He also calculates the
progress billing for the cheﬁgesn Néfga]1y the owner would pay the
requested amount. When there are disputes, however, the quotation
is held back until the end of the job at which time a meeti;g takes
p]ace with the owner and agreement, as’to'price, is reached. On a

typical shopping centre project there may be 300 change orders;

sometimes “this number can reach 500. The total monetary value of -

the change orders reach approximately 20 to 25 percent of the .

', total value of the project:

The project manager issues~.the change orders to the
subtrades. In some cases to avoid delay a field change order is
issued .by the superintendent in congultatiog with the project

manager. This is in the form of a speedy memo. The superintendent
y
U
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sees change 6rders- as the cause of most of the diffic'uhies on
: t‘he job. Every day he receives revised drawings which he must -

circulate to the subs invo]v;Q_ to make ‘them aware of the

N revisions. The superintendent's ‘task is made more difficult\when
revisions come in for work which was previously done because 1‘1:“ ‘ca’;l
prolong the duration of the project. In fhis case the owner wjll
be charged extra; however the project schedule is disrupted. Ohe
other source of problems for the superintendent is the holding of a
portion of work by the architect to wait for a forthcoming change. . /

)

, ' This change sometimes takes up to one month to materialize, and in,

v

the meantime the work cannot proceed hence causing delays. The

"superintendent sees no solution to this problem for two reasons.

Firstly, the firm's work consists mostly of building shopping \

centres and the owners do not know tenant requirements until well T

into construction. Secondly, on negotiated contracts the owner's

o

objective is to start/ construction as soon as possible, and as a

result the plans are being drawn simultaneously as the building is

being constructed. - : \

In answer to the guestion "what factors, in your experience

'gpaké .the cor)ztrgj of cost and -time associated with .change ordené
difficdlt?" the project manager replied, "Lack of proper job costs
- because of the inability of jpb clerks to control paper work“. He
is of the opinion-‘that the present method of change 6rders cannot
change without increasing overhead costs. To him a good project

manager and job captain are the key to change order control.

it
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3.5.7 Subcontractors

E When plans are regdy, bid§ are called from suscontractors. In
the{case of public tenders, the firm has 1ittle choice; the lowest
bidder is usually selected. On negotiated work, the estimators
consult the vice president to tell him who the low bi&der is and
his price; if it sounds reasonable the contract is &warded. The
estimator writes the contract and the vice president‘approves if.
Estimates of the value of subtrade work are not always performed by
the firm. At the outset of construction the firm meets with the
subs. ' At this time delivery schedules of equipment éie obtained
from the various trades so that these can be t{ed to the needs of
the job; specifiic suppliers are asked to sﬁbmit shop drawings for

the approvaf of the engineer, and the subcontractors are given a

_ starting date and a finish d;te for their work. The onus is on the
Lproject manager to ensure that the subs get to the site on time énd
perform well. ) |

Much of the cqn%ro] of subtrades relies on the judgement of

the superintendent and the ‘project manager. Thg superintendent

dqﬁly watches over the work done by subs, and visually observes,

their performance, sometimes he also counts the number of men the .

subs have on site. Control of subs consists of the project manager
and suberintendent pusfing them as hagg*as possible and yelling at
them constantly to deliver on t1me, or to finish the1r work as soon

as possible.  If this method is not effective then senior

management is made aware and the pushing is done at a higher

%
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.lTevel. There is no fbrma1 repo\rt.ing on the performance of subs
done by the firm at any 1eve1." There is no formal reporting
required from subcontractors on the prbgress of the work. For;neﬂ
reports are demanded by the firm only if the subs constantly delay .
the job. wheF; written, these reports contain;the number of men on
site as well as minimal information on the daily progress. Formal
control of sgbcontractors is done by way of the minutes of tﬁe
weekly coo;'dination meetings. These meetingsh are c;haired by the
.project manager and attended by the firm's superintendent as well
as the foremen of all subtrades on site. The purpose of these
'meetings is t assign work to the various trades, to coordinate
their work and to solve difficulties that they encounter. Minutes
of these meetings are recorded and copies are sent to all trades
present. These minutes act as proof of promises made by subs and
car; be later used to make them fulfill these promises. If
contractors are }\ot'willing to cooperate on the job, the fimm
delays the progress payment. ¢
The superintendent feels that it is important for subtrades to
perform with sufficient quality of workmanship so that other trades
that 'foH?w have no difficulty ip starting. He also feels that his-
own job may be made easier if the'subcom_:ractors submitted to him
progress ’repor‘ts. The biggest difficultg_( by the firm in project
control 1is’ encountered with subcontractors. This is sometimes d‘t;e

~to the fact that the firm has little control over the choice of"

subcontractor. The projedt manager believes that subcontractors




have a tehdency to take on more work than they can handle, th’us‘

reducing their ability to perform on a particular job. In order to

cut costs subs xusuaﬂy have a tendency to cut corners. This is

done by employing foremen who are not qualified, and by trying to

leave the site without cTeaning up after their work is \ﬁm‘shgd.

’

The firm however insists that subs have good foremen on the job.

-

If the subs do not want to cooperate in doing their own clean up

and fixing their own deficiencies, these will be done by the-ﬁrn;'s

own forces and the subcontractor will be baékcharged.

3.5.8 Physical Progress

There is no formal measurement‘of physical progress and no
comparison .is made with what is left to do to predict variances in
costs. Tﬁe superintendent together with the project manager at the
.site assesses physiéal progress visually. . The project manager
gives this information on a percentage complete basis to the
estimator who adds the dollar value to it. This is done for

apph’chtion for progress payment, and for verifying the amount.of

- A .
work done by the subs for payment to the latter. Formal reporting

of progress is done by the superintendent by completing the weekly
progress report. Information recofded in this report is very
-general and’ the purpose of the report is to keep the superintendent
.. +on hi; t_oeé more than a:ything else. Senior management receives
oral reports from the project manager about project progress not in

percentages, but as follows: "He'd say, steel is underway, the

erecﬁon will be finished next week; the stéel dack is scheduled to

.
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c'om'e in a day later. Masonry is starting the fo]lovln'ng week."
é)c“:c‘asionaﬂy the vice president will gét‘ involved in est‘jmaf;i ng the
vglue of the work for progr-ess paymént. This way he kee’ps in
closer touch with the_project and v;lhen~ the architect questions him
about é particular item he can °r‘eacﬁ]y’ar)swero. The firm does not‘:
perform any calculations on cost work left to do, .and -accordingﬁy
it is not aware of Cost overruns until the end of the job.

i A

3.6 SUMMARY L

Attention has Been focussed in this case study i:/‘the
collection, processing, dissemination and retrieval of info‘iati.or'\
for purposes of project planning and cc;ﬁtrol. An attempt isi‘tmade
in figure 3;9 to summarize the flow of information within the fin?
‘for project control. Formal reporting jis defined as written
1'\nformat1'on while informal reporting consists of undocumented
"verbal discussion: Much of the day to day control of a project is
executed by way of informal reporting. The written reports
employed by this firm are not highly detailed in nature and the job
breakdown - used' for reporting differs for the functions of
estjmat‘irfé,fp]anm’ng and scheduling sand control.

The main objective of the firm, that of'time'ly completion of
projects within budget does not appear 'to be backed by a formal
strategy aimed at attaininé it. Ba@ on the interviews held, the
company appears to exert reasonably tight control over project

time, cost and content large'l(_y by informal means - i.e. oral

’
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'inétructions, reporting and follow-up.

Its formal control by w&’y of Qritten reports ‘-\i.e. detaﬂéd
schedule, budgets, progress treporting, etc. can at best be
'described as loose. Seemingly little atfempt is made to ensure
uniform‘ity’ of standards of_ control between projects and project
- managers by requiring s_et procedures to be followed. In fact,

" considerable accomodation is made for differences in management

style. , : -
It would appear that success of the fi could be attributed

~ to the following reasons:

(i) Most of the firm's work is negﬁtiated and consists of repeat
business.

(i) The | firm's projects are .similar in nature; are not
technologically complex; are mainly low rise construction
and are of short duration. _

(iii) Most of its work is perfoﬁned in the same market area and: it
is intimately familiar with suppliers and subs. ,‘3‘?

(iv) Firm staff have worked together for many years, and are
highly exrperienced in the type of work performed by the
firm.

(v) Senior mangement is directly involved in both the managerial

and operational control of individual projects and keeps

inﬁ)rmed by way of frequent oral reports.

As mentioned previously, it was difficult to get those

interviewed to identify management problems that they are in a



Sy position to influence or to identify improvements in planning and
h control practices that could. be made. Néverthgless, it would seem
some improvements could bé’made as suggested below. The benefit of

undertaking such improvements would include:
3 0 .

(i) the 'potentia) of taking on a larger variety ot projects
including those of longer duration and gneatér technological
complexity;

(ii) the establishment of at lea;t a partial mechanism for coping
g with thg transition the firm will undergo in the next few
years as its senior, expgrienced'staff retire andYnew staff
.are brought on board.( This neeé to provide continuity in

the firm could pro;e to be a major issue;
o (i1i) the freeing of’additiongl time for senior }wnagemen for
strategic planning as well as allowing project managersf more

<
time to concentrate on managerial @s opposed to operatjonal

<

- control;
(1v) the provision of important feedback to mdnagement on project
performance in terms of time and cost for use for future
brojects. ’ -
Improvements suggested are: . ¥

o

(i). Documentation of roles and responsibilities of personnel and
procedures. to be followed; ‘ M

(ii) Iﬁtegration of _project estimatiné, plahning and scheduling

and control by way of consistent work breakdowns andf

P . .
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T a&tivit)g codes d deve}opmeﬁt_'of a .job cost actountlng .
- | N

>

\
system;

L3

(ii1) In house 53 inars to emphasize the negﬁ of accurate S
reporting\sﬁ'gs to \achieve some confidence in the reports

made; ' .

-

P E . c ]
« (iv) Development of a subcontractor reporting system to assist in
: ;o =2

_ providfng greater control ‘over subcontractor progress;

(v),Devéiﬁhgﬂnt of a forecasting system to project cost and time

to égmplete to facilitate prompt action on problém areas. >

-
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VICE PRESIDENT - S,

PROJECT MANAGER JOB SUPERINTENDENT

ORGANIZATIONAL CHART FOR SMALL SIZE PROJECTS
. (DRANN BY VICE PRESIDENT) ‘

- ' . FIGURE 3.2
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‘ - TYPICAL SITE ORGAMIZATION CHART - : '
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o

® ~ VICE PRESIDENT.
© " OFFICE ‘ ‘ SITE - 3 L
. ) °
. PROJECT MANAGER JOB SUPERINTENDENT .
. S " - FOREMAN i '
ESTIMATING PURCHASING OR CLERK
FOREMEN
FOREMAN
. FORgﬁtN.
ORGANIZATIONAL CHART FOR MEDIUM AND LARGE SIZE PROJECTS
', ' .. (DRAWN BY VICE PRESIDENT) ‘

FIGURE 3.3
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PROJECT MANAGER

JOB CAPTAIN

JOB SUPERINTENDENT

CLERK

LABOUR
FOREMAN

ORGANIZATIONAL CHART FOR MEDIUM AND LARGE SIZE PROJECTS

Ay

CARPENTER
FOREMAN

(DRAWN BY PROJECT MANAGER)

* FIGURE 3.4
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VICE PRESIDENT

_ PROJECTMANAGER™

l JOB SUPERINTENDENT

A |
: |
IA 'SUB TRADES
CARPENTER
FOREMAN

w

e \\\\i\\\9RGANIiATIONAL CHART FOR MEDIUM SIZE PROJECT
. \$\\!DRANN BY ANOTHER PROJECT MANAGER) ”

\f\\\\;\\ FIGURE 3,5
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DESCRIPTION
OF WORK

QUANTITY

| ESTIMATED

1, PREPARATION

ESTIMATED
MATERIAL
COST

ESTIMATED
LABOUR
CoSsT

(a) lavout

(h) 'inr-vpynr

2. _TEMPORARY SERVICES

(a) Office & sheds

___(h) light & fower

(c) Mater

(d) Telephone

‘(e) Access roads

(f) Sians

(g) Partitions

(h) Fencing _

(i) Toilets

(j) Safety Railings

(k) Safetvy Qfficer

L

3, _WINTER CONDITIONS

(a) Temg\ora ry heat

1) Building.

s 2) Concrete

3) Masonry

4) PBasement

(b) . Snow removal -

(c) Wi ﬁter concrete

1) Calcium paper

2) Heated con-

crete

(d) Straw

(e) Tarpaulins

FIGURE 3.8a - GENERAL CONDITIONS




DESCRIPTION QUANTITY ESTIMATED | ESTIMATED

' ' OF WORK ESTIMATED | MATERIAL LABOUR
: | : .cosT | COST
===_-—_—L ' — ]
4. SUPERVISOR .
[ (a) Superintendent :
- (b) Carpenter foreman =
. . {c) Labour foreman : :
' (d) Clerk
) __(e) Watchman

) 5, EQUIPMENT
{a) Hoist & skip s
(b) Hoist operator
(c) _Pumping .
{d) Trucking
{a) Crane
‘ (f) _Small toals
(g) Maintenance
(h) Runs, buggies,

vibrators, etc,

6. PERMITS
{a)  Byilding
(b) Sewer ) : ' K
(c) Water ' '
(d) Sidewalk
{e) Street or lape

7. INSURANCE
(a) Fire
(b) Public & property , -
damage . -
(c) Special '

FIGURE 3.8b




DESCRIPTION

_QUANTITY | ESTIMATED | ESTIMATED
. OF WORK ESTIMATED | MATERIAL | LABOUR
CosT COST
8. TESTS |
{a) Concrete
(b) Soil

{c) Cut tests

(d) Photographs

9. CLEANING

(a) Glass

(b) General

10, INTERESTS

[a) Certified cheque

(h) Holdback

{c) -Performance bond

11, QUT OF TOWN EXPENSES

(a) Travelling

(b) Room & Board

FIGURE 3.8¢c
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CHAPTER 4
=CASE STUDY II

4.1 INTRODUCTION -

The - firm investigated is a successfu]h building contractor
Sased in Montreal. Interviews were conducted with 5 individuﬁ]s;
the secretary-treasurer, one project manager, one estimator, one
job ‘superintendent and one assistant superintendent. All
inte\rvie‘ws were arranged through the secretary-treasurer ,and they
were conducted in ph’vate; each individual was unaware of the
others' replies with the exception of the superintendent and his
assistant who were interviewed together. éem‘or management did not
participake Ty any of the other inter’yieWé except the one
specificqdlly pertaining to it. The author and his supervisor from

the Centre for Building Studies conducted all interviews exéept for

e with the superintendent and his assistant which was carried
out by the author alone. Interviews took place at the firm's

premises, construction site, and at the Centre for Building
* ‘ @
Studies. They spanned a period of -5 months. The firm granted

X

permission to record all interviews, offered complete cooperation
throughout this process, and showed enthusiasm and interest in the
- . \\

research being done at the Centre for Building Studies. N

Questions were directed at the identification of roles' of

,personnel at various Tlevels and their attitudes with respect to

project management. Emphasis was placed on the collection,

o
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processing, retrieval and use of information with respect to the
management of individual projects.  Questionnaires which are : .

included in Appendix I were used. These acted as a gquide to the

interview proce'és; they were not rigidly fd]]owed. Because the
interview process is very time consuming for the firm, there were
restrictions on the amount of information which could be obtained.
It was found that a detailed interview such as the o/ne conducted
was much ;nore revealing than the questionnaire alone and it became
clear that) since individuals are given a certain amount of
flexibil ity in the way they operate, it would be more beneficial to
interview more individuals in order to get a complete picture of
the firm. ~ ‘ ' . |
The reade} must constantly keep in mind that  the |
interpretation of the comments ,are thaose of the z;uth_or and hi's
supervisor alone, and they are based on their know]edg.e of the s
construction ind‘ustry. [t is also 1important to note that a .
slowdown presently exists in the construction industry in Canada;

this condition is more acute in the province of Quebec (Refer to

Chapter 1). Therefore the present situation is not considered ’

, normal and this: firm, 1ike many others is wo?‘k\n,_g at a slower pace

.

than it used to. Consequently, the firm is fighting for survival
P i ]

i"{fn its present form and investigating other markets in order to

pick up the slack existing in construction in Quebec.

. . Y
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4.2 CHARACTER OF THE COMPANY

o 4.2.1° Market

~
o t.

The'company is_é‘ggneral contracting firm based in Montreal
with branch off{ces in_other' cities in Eastern Canada. ‘It is
family owned and managed. Its origins date back to 1930.and“ since
then thereois an i‘mpressive list of buildings in the Montrea} area
that the firm _has taken part in constructing. The company owns
other firms which are specialized in one particular type of
construction work, and uses their services as subcontractors'in
construction projects. The firm is .also ‘involved in property

management and development. These aspects of the firm were not

1'nves1£1’gated. ’ o

Presently the firm operates in Eastern Canada, with "an
estimated concentration of 80 percent of their work being done in
‘the Montreal area. For the last 4 years the firm has been

investigating :)ther markets; these have included bidding for jobs

in Western Canada, the Mfdd]e East as well as Central-America and

.Central Africa. To date Lthis has been an exercis i‘m gaining -

familiarity with these markets, since the firm has had”no success

haY

AY
in obtaining such work. It was not an intent nor objective of the

firm to investigate other geographic locations for doing work;
. v b .I{‘
however the need to seek such an work arises from the \dropfi‘né

construction work in its traditionaol market. The secretary-
N , -
treasurer expressed the belief that ther_‘e would be no change in

this trend in the near future. The yearly volume of the _firm



ial

e

presently is approximafe]y $40 million. The firm's 'volume was some
%60 milh‘brr "3 years ’back. The magnitude of this declir‘\e is
priﬁcipaﬂy due to the poor economi‘c situat¥on of the proyince and
is common throughout the Quebec construction industry. Prior to
the decline the firm was experiencing a consta;lt annual rate of

growth, although the actual rate was not revealed in the interview.

4,2.2 Objectives of the Firm_

I -

4

The main objective of the firm is to maintain a reputation for

. timely completion of projects within. budget. Due to the present

slowdown in construction in the province of Quebec, ’ti\e firm does
not set its priority as the achievement of predetermined percentage
returns on volume nor a maximizatior; of return on equity. Instead,
most of the senior managemen'&"s efforts are concentrated on
ensuring survival of the firm. As ‘mentioned previously, these
effort‘s\include attemp}:ing to diversify into other geographic
'locations.h Grov}tr} at present\'is not corisidered an objective, and
if present local conditions were stable? the firm would not have
diversification as one of its objeétives. T)he secre'tary-tre)asurer.
put§ it £his way: "We like ve;y much to stay the same size, we
don't want to ge£ too diversified nor‘ too big, nor be so many, nor

have too much work, becau;;‘g,,’tﬁ‘en you Tose control and it took many

' years to build up a staff in order that we cquld run our operations

relatively smoothly.{"




\

4.2.3 Organizational Structure

2 -
Head office staff consists of 30 people, 15 of whom are

cierica] staff. .’Key personnel include 3 senior managers, 1
contracts"manager (who is also chief estimator), 5 project
managers, 1 controller, 6 estimators, 1 purchasing agent, 1 safety
:«su'pérvisor, 2 accountants, 6 bookkeepers, 1 paymaster and 1
assistant baymaster.' Site personnel maintair;ed full,time include 7
superintendents and 15 foremen. Presently the firm has a total of
130 people on its payroll. Figu‘re 4.1 illustrates = the )
organizatio}zal hierarchy of the firm's head office managemgnt
personnel. Figures 4.2, 4.3 and 4.4“i1iustrate the organizational
hierarchy of the project management personnel involved in small,
medium, ,and. large size projects respectively\as) sketchedg by a
project manager. The firm does not abide by the organizational
hierarchy rigidly. In" fact, senior mangement strive to have
personnel feel that they are part of a famﬂy in which they are

given both responsibility and trust.

4.2.4 Projects ‘ . e

Today approximately 40 percent of the firm's projects are in
commercial construction, 20 pertent are 1‘n' residential
construction, 26 pércent in institutional co.nstruction, and the
remaining 20 percent.- in 1ight industrial construction. Their
clients are both private and public entities. i

At any one time the firm is involved in approximately 25

projectse. Twenty of these are very small in 'size and 5 are’

-

——— T B s
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considered major projects. The small projects range-in value from
$1000 to $200,000; the latter amount beihg somewhat rare. The
duration of these projects ranges from 1 week to 4 months. Thé
small projects account for approximately 2 percent of thé firm's
yearly volume. These projects are handled by an individual- in

charge of the small jobs department. The firm performs this type

of work because 'to quote the secretary-treasurer: "It. is a seﬂ}né

point". Majod projects in general range from $5 million to $55

million and the secretary-treasurer claims the firm is able to
d

handle even larger size projects. The duration of these major

- projects ranges from 15 months to 36 months. The breakdown of the

\

>

contractual arrangements for these projects is -approximately as
follows: 50 percent are on a fixed price basis, 25 percent are
cost plus fixed fee contracts, 15 percer;t are management contracts,
5 percent negotiated contracts and 5 percent are design-build
co‘.ntFa/cts. The design-build contracts usually apply to
construcfion of buildings owned by the firm. The firm estir!nates
approximately 25 to 30 major projects per year; the success rate is
expressed by the chief estimator as follows: "We are Tucky if we
get 2 or :3. If we get 10 percent we are véry 1l!JCky « « » this

number includes the jobs we do on a mangement basis". The firm,

nevertheless, is very competitive. N

There 1is no set monetary figure that separates projects into .

'size, nevertheless, a project which is in excess of $5 million is

considered large. The firm's profits are almost entirely generated

‘3
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from §uch‘projects{ Projects whose value is between $400,000 to $5
million are considered medium size projects;/the firm however does
not get involved in too many of these projects. The ghief estimator

says "We will occasiona]fy quote a $1 million project if it's a

client of purs or it's an architect who asks us to bid. We are not .

~mentally set to quote $1 million jobs".

Thg/firm also gets involved in many small projects. Althougﬁ
emphasis in the interviéw prqhqss focused on large projects, the
following inforﬁatign was obtaired regarding small projects.
Ihe;z are normally in residential construction and consist mostly
of repair work or minor changes or renovations requested- by g]ienfs
of the firm. The existence of the small jobs department is mainly
for public relations rather than for generating profits. The
average Qalue of small projects is approximately $15,000 to $20,000
and the average duration.is approxiﬁate1y 2 months. Contracts are
normally on a fixed-price basis. The average work force consists
of "a total of ZOJmen who would be workng'at different times. The
average number of workers directly on the payr611 of the firm
consists of 6 people. The firm executes 30 percent of the work with
its own forﬁes and 70 percent is subcontnacted. The number of
subcontractors may vary from 5 to 10 depending on the nature of the
wobk.  The nature of the work done by the firm's own forces
consists of miliwork and general labour. Sma]] projects have very

few change orders and their monetary value is negligible. Job

records are képt entirely in the office; no records kept at site.

/ .
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Large projects, whether they are worth $5 million or $50
million are basically managed in a similar fashion. At present the
firm is executing 5 major projects. at the same time; 3 years ago,
that number of projects was 9; In 1978 the firm began construction

A of 1 major project; in 1977 it began constructipn of 2 major
projects; in contrast it began con;truction of é major projects in
- 1973. Thus it js apparent that the firm has been adversely
affected by the‘poor economic situation in Quebec. The averége
value of large projects is approximately SiS million, and the
average duration is 24 months.' The normal contraciual arrangements
e , «are fixed price or cost plus—;ixed fee; government jobs are_a]way§
fixed price and contracts with clients in t%; private domain are
hqgotiated. The work force for these projects is estimated at 200
- men ‘at peak. The number of workers directly on the firm's payroll
is approximately 25 men. Typically 90 percent of the work is
sub-contracted to a total of 30 to 50 subcontraciors. The
Ve

i remaining 10 percent of the work is done by the firm's own forces

-

and this consists of general labour and supervision. The average

L

value of change orders is between 6 and 12 percent of the tBta]

ayalue of the work.

4.2.5 Project Records

.NThety—five percent of job records are kept at the site and

100 percent in the dffice; the"site is not at4a11 automonous from’

head office. It is a-company policy that no 6roject cost reports

' - - o I
be kept on site. All cost records are kept in the office, and all
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procéssing is done at the office; 'the project manager'acts-as the
link between the office and the site. A clerk-of-the-works forms
part_of the . site management fpr {arge projects. Duties of this
individual include keeping records and preparing reports. Job

records which are kept by the clerk at site include:

time sheets (see Figure 4.5)
— - daily labour cost report
- - weekly labour cost report (see Figure 4.6)
- summary of monthly labour costs (see Figure 4.7)
- - daily prégress report (sée Figure 4.8)
-Ksubcontractors' daily progress réport (see figure ;.9)
* - purchase orders completed
- purchése 0 ders not compleféd
- subcontracts completed
- subconfracts ﬁot completed

- minutes of job meetings

- correspondence records

£

Job records which are kept in the office include all of the

-

above, and the following:

- monthly cost summary .
- monthly cost-to-complete report (budget)
. Other job, records may be kept by the project manager at his own

discretion, however these are not required by the firm.



4.3 GENERAL MANAGEMENT POLICY AND PRACTICES

4.3.1 Procedures of the Firm

The company has no policy handbook which spells out the roles
~and responsibilities of personnel and company ‘procedures to be
followed except for a 10 page instruction \booklet for record-

' keeping by the job clerk. |

4.3.2 Employee Training

The campany does not irequire managemeht personnel to enroll in’

" courses on construction methods. The reason for not requiring such

courses as given by the secretary-treasurer is: “They are better
educated on the job site, and 1 don't believe that you make
superintendents or foremen by going to school." The firm does
however encourage its personnel to enroll in courses in
coﬁstrucﬁion safety. It also enrolled its, superintendents in a
short” metric course offered by the Montreal Construction
Association. Generally the firm's pérsonne] have been with the
firm for a long time and thus they have adjusted to the roles,
responsibilities and authority delegated to them. The attitude of
the emplo&ees with respecf to their relationships to one another
and to the firm is similar td that of a large family which enhanc;s
the communiéatioqguprocess. The employees are very devoted
individuals and often they work extra time,without pay $o that they

4
can get their job done properly.

Although the firm does not have a set formal program for
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training and upgrading jts personnel, it uses informal methods.

‘When hiring new men, the firm puts the individual on an informal

appren?iceship program. IThis consists of performing work as
/Brmal, but being closely watcﬁed by his supervisors for a period
of .2 weeks. The firm upgrades its people according to their
capabiiitieﬁ. Junior estimators for instance started with the firm
as . draftsmen. In 6 out of 7 cases, the firm has had its
superintendents come up through the ranks from apprentice carpenter
to carpenter, tq,éarpehter foreman, to assistant superintendent to
superintendent: An assistant superintendent is a superintendent
who_ can look after a small project But is not yet ready to look
after a large project.ﬁ When the firm hires arngw carpenter, it

tries to choose one with the -potential and capabil}Fy to become a

superintendent. The firm has only 2 engineers amongst its

empioyees, they are both project managers. No‘one else in the firm
has had any formal technical training. Senior managers all have
schooling which does not go beyond high schoo],'as do the other
project managers and estimators. In the opinion of one project
manager, an engineer, "University today and even more in the future
will be necessary to construction people because construction is
getting more and more comp]icated“: The firm, in the bast, hired
an estimator who had received a formal education as a quantity
surveyor in Eng]aﬁd; the firm found that he was not a capable
person and released him.’berhaps for this reaéon senior management

feels that on-the-job training is superior to academic training.

~y
o

&4
&




- 131 -

" 4.3.3 Motivation

&

Beir}g a family business the .senior. management positions will
lalways be held by family members, this leaves little room for.
advancement to the management “personnel. Prog’ect managers or
chief estimator is the highést position a non-family member.can
achieve. Rewards are issued in the form of above average salaries.
and fringe benefits. The firm instills ‘1'ncent1'ves in the
personnel by creating a family-like atmosphere, assigning to
individuals roles in which they are responsible, and allowing them
to. make many of their own decisions. Consequently the personnel
feel a certain sense of pride in executing their work and in
achieving the expectations related to the résponsibﬂity bestowed
them, 'The outcome is a team effort and greFt pers'onal intérest in

collective success.

4.3.4 Managerial Practices

Project man%ers of the firm are totaH'y respons?b]eu for the
execution of a construction project. Their responsibility
includes full authority to instruct superintendenfs and to deal
with ‘clients, their architects and engineers, and with
subcontractors. They are requested, however, to keep job files on
all correspondence and on all reporting; senior midnagement may
periodically 'seeli information on the progress.of a pro,ject and
would go through the files. ;_Instructions by senior managemen\t to
project managers are informal as is reporting to senior management

by project managers. Senior management does not get involved in
* \




report writing and report reading. .In the past the firm had a
policy of holding meetings among senior management, project
managérs, the contracts' manager and the controller. These were
held every 2 to 3 months. .Here prob]éms encountered by 'var%ous
project managers were tabled, discussed and every one contributed
in searching for possible solutions'. This meeting proved to be of
benefit to everyone involved. However, this practice was
discontinued (Abecause the firm ;vas aw;arded contracts for out of town

work which required relocating some project managers.

4.3.5 Computer Usage

The firm has an in-house mini computer by Burroughs uséd for
general accounting, job cost accounting fand payroll. The machine
was installed 4 years ago, and confidence as to 1'ts,_§apab1’h’ty was
gained gradually by management; in fact in the first year of
operations all the computerized reports were doub]e checked

manually to ascertain thWat these were indeed accurate. Time of
* .' ;4

-1

usage of the computer consists of 2 days for payroll and 3 d;'ays for -

accoupt ing.

For payroll, a set program is used in which \the output is
~ recorded directly on pay checks and at y‘ear-ehci on slips declaring
t‘btal yearly income for income tax return purposes.:

For cost accounting, the firm relies on the information
documented in thé various’ reports generated at the si_te. The
output is in the form of monthly cost summary reports, and monthly
cost-to-compiete (budget) reports. The monthly cost suhuga_ry ma‘kes

/
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the firm aware of mon'thly costs of Tlabour, materials and

. subcontractors, for every activity; equipmerit since it is mostly

rented is under materials or subcoﬁtractors_. The monthly cost-to-
complete report compares the actual costs to date for each activity
with the estimated costs; this permits the firm to determine
variances in actual costs compared to estimated costs for each
activity.

The computer a]z\so permits the firm to do the ;nvoicing
accurately as well as “make the firm readily aware of the amount of
noney c;;ved to any subcontractor even if the latter is engaged in
many different projects by the firm sﬁmu]taneous]y. The firm can
also compar:e perfr;rmance of one project to the performarLce of a
previous project whic‘h is similar in nature. About these potential
uses of the' computer, the secretary-treasurer says: "I think it
can do a lot more. I think it will.take somebody with some time to -
Took and see what 1'1.; can do;y there has got to be more". To date,
use of‘the computer for scheduling “and estimating has nof been
jinvestigated. - . S

Es.sential to the. Effect}'ve use of the computer is

standardization in the“reporting system and uniformity in the

identification of activities on the part of all levels of.

management. The firm has assigned specific code numbers to each.

activity. These codes were devised by the chief estimator and are
similar in nature to those in the Appendix II. Reporting from

the site with regards to project progress and costs has. to be done
. . ® .

N <
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qée of the computer generates superior reports, it does not rep]ace

- : 2

in accordance with these éodes, and progress of each geparatq
activity is determined and reported. To have accurate reports from
the computer it .is important for site personnel to assign the
proper code to each activity. For this reason tﬁe firm issues a
notebook to the superinténdent and clerk of each project to keep at
site. This notebook identifies all possible activities and their
related codes.

The firm feels that the comﬁuter has definite advantages. The
accounting department is able to .devote ahch less time to®
ca]chlations by delegating them to the computer. Benefits derived
include increased'accuracy and ;peed. The prqject manager does not
have to apportion time to manual cafculations of job costs, Q
allowing him- additional time for -supervision and control. The firm -
stif] generates the same type of information as it did prior to the
instalment of the computer, except that now the informatioﬁ is more
detailed and it allows the firm nove versatility in the
manipuTation of figures to compare possible outcomes.

The secretary-treasurer is of the opinion that although the

- B
-
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-staff; he says:, "The machine gives us the possibilities of quick

ceen N, )
modifications as far as reports for our accounts are concerned. 4
3 . |

However it is not an overhead saving mechanism". When asked what
led the firm to adopt the computer, he answered: "Our senior staff
including project managers was spenging a lot of time doing menial

work such as adding and subtracting figures. Records are vital to




e

o

this findustry; there is 'a lot of looking back on what was done

before. and this is an exceptional system in that everything isw,
there, literally at your fingertips , . . The first c))/ear' we had the
computer we did ever.ything py hand just to check thvswers. Now,
V{hénever we get an idea: that will fit ‘into the pag‘ameterslof what

the machine can do, we try it out”.

o

o

4.4 PERSONNEL - \

% \

The descriptions of the rolés of the persc;nn'el interviewed are
the author’s interp?etatio'n of the information received from lthese
five i;1d1'v1’dua1s. In defining these roles, empha;is was placed on
project planning and control. It 7is important to note that there
is flexibility in the organizational hierarchy of the personnel;,
senior management,’ for example, may instruct ‘an estimator on how to
perftorm a certain portion of work without consulting the chief
estimator. Members of the firm are not 1ncf1ned to think in terms
of orgam‘iational hierarchy. Senior management devotes Iittie time
to running individual projects; this task i§ delegated to the
project managers. To identify the roles of %ndividua]s with\
réspect to project management, emphasis was placed on the :
collection, processing, retrieval and use of information. It was
discovered that the firm has a well structured information system
which s adhetred to by all from Lhe broject manager down to the
foreman. ‘Sem'or mangement makes use of informal reporting.- This

[

'finn however is like other firms investigai:ed in that personnel
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are action oriented; the role of infor.rrlqtion transfer is mostly
‘ I ‘
delegated to the clerk at site and the computer in the head office.

L4

4.4.1 Senior Manageﬁiént ) ¥y

Ownership of the firm is in the hands of two brothérs, the
president and the vic .president. " They are tﬁe only ones~v:gho
determine profit margiﬁs and know the firm's profits. The formal
schooling of thesé individuals does not go beyond high school.
Their experience has almost totally been obtained from on-the;job

training. . Their functions are not necessarily related to their

titles - in fact they sometimes overlap thus permitting one tos
substitute for the other. Their roles with respect to project W

M management are somewhat limited to spot;checking of construction

progress. Reporting done by them or to them directly is mostly
informal. -

The sons of the president and vice president have shown a’nv
interest in .the firm, and accordingly are being trained to become
the future senior managers. They are being exposed to all aspects
of the firm. The son of the president is presently the secretary-
treasurer .of the firm. He has been with the firm approximate’]y 10
years and has spent much of that time on the c‘onstruction site. He’
has already handled his own proj;cts in the capacity of project
manager. The son of the vice president is a university graduate !:'n

commerce. After ending his schooling he worked 1'n' the firm's

accounting department for 10 months, aftér which he went to work on

site as assistant superintendent which he has done for 3 years.




Although he has duties to perform énd'works djiiggntly to fulfill

them; his main functigﬁ is to learn. They have both enrolled in
courses in project mangement, CPM, and labour relations.

As it was possible to interview only the secretary-treasurer,
| a detai]gd Qescription of the duties of the other 2 senior maﬁagers

Q ”F
was not obtair®d. However part of the discussion was directed to

' the role-of seriior.management with respect to. project management.

This can be outlined as follows:

- In the éipimating bhése senior managemerdft scrutinizes the

estimate prior to submission of the tender with the chief

estimator, decides on markup and profit; arrives at final ' .
costs and signs tender for submission. : |
- In negotiations with subcontractors senior management

advises the contracts manager on the writing of particular .
clauses. 1

3

- - Senior management calls meetings attended by project : "‘
. : ) . .

manége}s, the chief estimator the controller at which

projects and everyone contributes to suggesting solutions

. for solving these problems.

, = During construction senior™ management is iﬁmediate]y -

contacted in the case of major problems.. . . “ 0

- Senior management takes action by communicating with the téb

management of the client or ’subcontractoréﬁhonly if the

project managers table problems encountered with their J

p}oject manager is unable to obtain gf’satisfactory response

>
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from them with regards to productivity, change orders eté.

- Project managers report to senior management  on an informal

basis and make the latter aware of construction progress; in

. . ,
addition, every month senior management is provided with the
monthly cost summary. report and the monthly cost-to-complete

report (budget). Eve}y 3 months the project manager

completes a cost report projecting final costs by using the

monthly cost summary and monthly cost-to-complete report.
4

This is also submitted to senior management.

- Senior management periodically visits the job site; ess

. 3
is noted and compared with the project schedule and if,

deemed necessary comparisons are made to previous projects
of similar nature. .

- Senior management compares the findings from their site
visits to the monthly reports they receive. If results are

- not ?@,their satisfaction questions are raised.

--If senior management does not have time to go to site, it

may search “the files of the project manager to maintain

awareness of a project.
4

- Senior.management may act as project manager_if theiﬁatter

becomes ill. : e

»

"~ Senior mangement is supplied by the estimators with costs of

: s .

major actixi&ies/on the basis of “ynit area (square feet) of
building. '

- Senior’ management devotes more time to projects which are

financed by the firm. ﬂ g .

Ve
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Other non-project related functions of the secretary treasurer

-

include:

- overseeing the labour, material and equipment in the head
office as it relates to general overhead.
- acting as office manager; the controller, who is in charge

of the.accounting'deﬁartment, reports to him.

Normally, project managers report to the vice president
regarding progress of projects; however, there is no sense of
rigidigy‘in the firm as such; all senior managers are-maqé aware of
project performghce. The secretary-treésurer explains the process

this way: "“If there is anything critical then the phone rings in

_ the president's office, in the vice president's office and in the

secretary-treasurer's office. If it's nothing acute but you
r;alize you are a little behind schedule, you go to the project
manager and you ask. why; I presume becﬁuse he's on' the job and
knows the job he will be able to give you feedback. With that‘you
either say that Epere is nothing you can do, or you start applying
pressure at the right' places 1in order to get things moving
aécording to plan". Of major importance to senior m;ndgement is’
the money aspect of ‘a praject and its aim is toﬁgge costs as low as._

possible. Yet senior management generally devotes little time.with

procedures involved in project estimating, planning and control.

- Much of the responsibility in that area is delegated to the project

manager and‘to the chief estimator, these people have, in the bast,




I

proven trustworthy and have‘contributed to the company's success.

Senior management's policy 1is to make themselves easily

accessible to people within the firm as well as outside the firm.

That anyone can speak direct]& to the president without .the need
for an .appointment, is considered one of the major strengths of the

firm.

Irr the opinion of the secretary,—treasuref, the biggest problem’

the. company féces presently is that of the decreasing volume of
work 1in 'Quebec. ‘ The firm presently faces possible cutbacks in
staff which it is reluctant to do since it took a Tong time to
build up a reliable work force. The major clu] prit acéording to the

secretary-treasurer was the labour unions which were making high

demands thus threatening the private investor's security to the’

-

point that pri\)ate investment presently is almost non-existent in

. the province. ~ He refrained from commenting on the current

political situation. Since the firm is versatile in that it has
experience in the construction of a large variety of building types

bath for the public and private sector, it is not affected by the

slowdown in construction to'the same extenw may be.

However, it is having to bid on jobs it would not norma]])} tender’

on and is bidding them at’ cost. 'bﬁth regards to the present
procedures followed by the firm f6r project planning and control,
thgr s‘ecretar:y-treasurer expressed general contentment, and p'lace'd
emphasis on ';he experience and abilities of the firm's management

<

personnel as being key components to their success.

4%

S e A e




<

!

4.4.2 Project Manager . o ‘ P

AN

They project man%ger is assigned to a project by the vice
president. He reports to the vice president project progr‘éss with
most of his reporting being done on an informal basis. Once
al«ssig_ned to the project, the project manager becomes in charge.

The project manager is .assigned to a project after the firm
has become successful in obtaining the contract, although in the
estimating phase a project‘ manager is consulted in the formulation
~of a preliminary schedule for purposes of assessing the general
conditions. The project manager is fully ,resbonsible for every

r 2 -

aspect of "the construction project and anyone involved. including

N owners and clients is coordinated by him and communicates wi}:h

o " him. When major -problems arise for which ‘he feels he needs the
backing of senior mangement, he calls on them. The project

managers in this firm have many years of field experience during

which they have been exposed to all aspects of construction. Two:

of the firm's project managers are civil engineers. The project

managers are normally stationed at the head -office and visit the

w

- 4
site almost daily. They would normally be -in charge of 2 to 3

projects depending on their size and complexity. A very large

project normally requires the full attention of one project

manager, and depending on. the contract‘ual‘arrangements‘he may be.

stationéd at.the site.
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The p?éject manager interviewed is a civil engineer who has
been assoéfated with the fgrm since he was a university student and
’has worked full Eime for the firm since his graduation 18 years
ago. Other education he has includes attending several evéning
courses in business administration: Dué to 15ck—y§f time, this
programme of studies was not completed. His first full-time
assignment was as a project engineer working at the site under the
supervision of the job superintendent; in his opinion, he was there
to learn. His functions were mostly to lay out the building, check
and estimate quantities, check progress of different trades, and

prepare ﬁeports as to the progress. He was project manager for 3

years during which time he progressively gained more and more

responsibility. ?o]]owing this, he returned to the head office to

work in the_estimating department where he stayed for the next 2
years. While there he was exposed to all aspects of estimating and
the amount of responsibility de1egéted to him increased with time.
The position he was néxt promoted to was his present’one of_project
manager. The size of the projects he haﬁd]es varies in value from
$1 million to $15 million. He believes that proper planning is a

crucial part of the project manager's task; in his words: "Proper

planning and coordina%ion to me- is the most important thing. " If

you plan then you control your job. If you do not plan, you lose
, L el

control and you cannot expect to rectify the situation of job

progress overnight“. The project manager's main functions as

1

described by himself consist of the following:

’ - a

e
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studigs'drawings and specifications

studies contracts and !discusses* with contract manager
clauses which may be a source of future disputes with
subcontrac;ors

prepare§/; project schedule in bar chart form, unless CPM is
reques%ed gy the owner; updates the schedule as required
prepares a cash flow forecast for the ownér when the latter
requests it as to the amount of money the owner has to pay
ﬁonthly to the firm. -~ The cash flow is updated only when
major'variations occur during the codrse of the.work, such
as strikes .

discusses with owner and suggests possible cost Sa{ing
alternative

advises the architect by suggesting changes which faci]itéte
construction without reducing functional aspects of the
work, or suggests different materials that would perform
better

approves shop drawings

acts as chairman aﬁd secretary of weekly progress meetings
with subcontractors

acts as chairman .of ‘coordiqigaon meetings invé]ving the
owners, architects and engineefrs

approves progress payments for work done by subcontractors
studies the monthly cost summary report and compares actual

costs to estimated costs » ' N

1]




Makes site visits daily, and receives weekly the daily

progress reports (Figure 4.8) from the site
approves all invoices for payment except those for the

firm's own labour force which are approved by the paymaster

applies for progress payment to owner's architect and

pursues the latter for the issuance of the certificate of
approval for payment from the owner '

pursues the owner for progress payments

receives  information with proper ° breakdg}ms from
- subcontractors concerning change orders, approves them, and
sends them to th? architect for his approval -

is responsiblé for the purchase of materials that the £1rm
needs for work don‘e by its own'forceAs,

keeps a file of all job records which is easily accessible -~

to senior management

e
prepares the cost-to-complete report for senior management.

It is based on the monthly cost summary and monthly budget,. .
~and is updated every 3 months .

initiates action if costs-to-complete will be hi.gher than
those estimated

instructs when nééessary the clerk, the super'.jntendent and
the foreman on the cost codes to be used for pértﬂ'cular

activities of a project

attends meetings with other //project managers, chief

estimator, ‘controller and senior management 1in which




'project management problems are shared and possibly solved

One of the major initial responsibﬂities of the project
manager is the preparation of a master schedule., ODepending on the
size of the project, he may have a project engineer and/or a job
scheduler helping him. The project engineer is an assistant to
both the project manager and the superintendent. -He is usually a
young person with a \technica]//backgréund who 1is being exposed to
“construction as trai—m'ng to become project manager. At the moment,
‘howevér, the firm does not have any project engineers. The job
scheduler updates all schedules, prepares sub-schedules off the
master schedule, and measures the physical.progress with regards to
the schedule. He would be employed only in large si;e projects.
‘ll'he project manager is also responsible for materials that the firm
has to purchase for work done by its gwn forces on a project. The
estimating department \suppl jes the project manaé;erv wiﬂth the

estimate, and he, in turn, advi

purchasing aéént to order
the material. Sometimes a 1ist of materi 1:; to be ordered by the
firm is drawn up. . This list is given to the super‘iptendent when it
is required. He orders the materials through the‘purchasing agent.

Since the project manager is placed totally in charge of a
project and senior management does not get involved, he is expected
to run the projects profitably and at the same time maintain the
reputation "of the firm by satisfying the client. The project
manager summarizes his fl;kt’ions as the coordination, 4planning and

administration of projects. With regards- to qualities that a

-
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project manager must possess he‘says, "to me the most :important
quality of a construction manager is common sense"”. In his opinion
the stre/ngths of the firm with respect to project mangement T%e in
the uniformity of the reporting.: He says: '"The strength of the

cost reporting is that everybody is on the same wavelength".
Howeverﬂ one of the weakness is the' difficulty for site personnel to
assign the proper cost code to the activities; if coded ‘wr,ongl_y,
the ;.:'ost codes are meaningless. The prqQject manger suggested that
in order to keep the clerks, the supermtendent and the foremen

aware of the proper use of cost codes, \ e firm should have a 3

hour lecture every 3 months on cost coding, to explain, answer all

- questions and have the individuals ‘comml{nicate to one another.

This has never materialized because of the lack of time available

on the part of these individuals. \

\

4.4.3 Chief Estimator \

v

1 The estimating department consists of 7 people; this 1nc1udes
1 cmef estimator, 3 senior est1maters, 1 intermediate estmator, 1
junior estimator ana 1 secretary. The role of the est1mat1ng~
department is to arrive at cost est1mates to be submitted when the
firm bids for fixed pmce contracts and to prepare budgets using
only‘prehminary sketches in negot1ated and management contracts.
Durmg the- estimating phase, the department will formulate a
prehmmary schedule with the aid of the progect manager to help
price the 1tems of work. Once the contract 1s awarded, the final

schedule is prepared by the project manager. The es’l;limatmg
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} - department also assigns code numbers to each item in the estimate;
these are similar in natu;'e to those in Appendix II. fhese items
a]ong’with their codes are later entered into the computer.  Under
normal circumstances the estimating department  estimates

~ approximately 25 projects per year; on a good year this number can .
reach a maxfmum of 40.- The time required to perform an estimate is = |,
approximately one month with an average of 2 peop]é working or{ it. |
For a management contract however, the time reqdﬁred of the

estimator may,reach.fi months. The success rate was not stipulated

with exactness, however if the firm obtains 2 or 3 contracts per

year it 1is considered very good; a - success rate of 10% is

considered excellent. Sowearé, however:, the Firm has hac; no
success. ! ' . \ : ‘ , .

Details on the estimating department and its role with ‘respect’
‘to ’prqject planning and control were obtained by way of interview
with the firm's chief estimator who is also the firm's contracts
tﬁanager. He is a fn‘ gh school graduate who~attended evening courses
in estimating at a university 1;or 2 years. He has 27 years of

construction experience, the last 20 with the present firm. He

worked as a quantity surveyor for 4 years assigned to cost

control. He was then prbmoted to junior estimator and with time to

senior, then to chief estimator until recently when he also took- on
" the responsibility of contracts' manager. The other estimatorsiin
the firm have gone a similar route, in that they have high school«

education and evening courses along with their many years of work
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experience. The Jjunior estimator started with the firm as a
of

draftsman; tﬁe chief estimator tries, whenéver :possible to develop "

his skills. There is no program in the firm, however, geared. at

exposing estimators to the construction site;‘ th;: chief estimator
expressed the reason for this as being related to rthe size of the
_firm which 1is not I‘arge‘ enough to allow such an expense for
,emplo’yées to learn. The duties of the chief estimator include the

following: _ - .

> i
»

- makes all decisions concerning the running of the estimating
&

department, N
- distributes the *Work to estimating department personnel.

L} -
‘However, due to the flexibility of the firm senior mangement

sometimes deals directly with estimating 'personnel .
- spot checks for possible omissions in the estimate just
A prior to submission and finalizes costs together with senior

management; the latter decides on final prices.

-~ assigns the cost codeé to every item of work in the
estima};e.

- once the contract is” awarded, he negotiates the contracts
. e i

. . .
with the subcontractors angj'suppﬁers in pﬁ\ capacity as

contracts manager. ’ . -

€

Of the four senior estimators, one will normally. be assigned

<

to a project. He is responsible for completing the estimate for

that project and will be linked to the project. until the end of
? : '

constmuctian; this imph’és that he will be responsible for ¢

/

>
-
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‘estimating costs of change orders during construcfioq. To help him

during construction the intermediate estimator, an elderly fellow,

checks the estimate and calculates extensions, ard the junior

-

estimator performs standard quantity take-offs.- The senior

estimator's furictions include the following:

%

become familiar with plans and specifications

-
‘

1ist subtrades the firm intends to invite to’ bid
\. - send invitations to subcontractors for submission of prices
'.'- prepare a preliminary schedule .with the aidb of a project'
. manager (not necessarily the one who will be given the
project if the bid is successqu
- carry out qy.{r}tity take-off for items of \;lork performed by
the firm's own fo‘rces and for items subcontracted on a unit
pricer,_k}gis - and price out the ‘tender including the
overhead costs.

- once the firm is awardeq the_’contract, prepare a list of all
major contracts with all the information which pertains to9
each job. l ’ /

- analyze in the specififc_ations the scope of the wo';'k of~ every
subtrade to prevent any duplication -

- cost the changes during construction -

- reviéw the monthly cost summary reports to compare estimated

costs with actual costs.

- record actual costs and schedule after the c'omp1et1'on of the

project .to use for future estimates. '
R ”
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- calculate costs per unit ‘area for major items of work and

supply a-copy to senior management.

As stated previously, the firm subcoptracts approximately 90
percent of the work for large projects; most of the‘con'%ractual
arrangements with the subs are on a' fixed price basis.:
Consequently the estimating department does not calculate any

quantities and costs for work done under these types of contracts.

Quantitites, however, are calculated for all other work. The

department also deals with suppliers of materials needed for the

project but not with material which the firm buys in Bulk. When
the firm is involved in the tendering of a large project, the whole
department becomes involved in”preparing the estimate. The same
enthusiasm and diligence goes into the preparation of all estimates

the - départment makes, regardless of size and number of projects

running ‘simultanecusly. The chief estimator puts it this way: .

"Whether we become overloaded or not, I'm going to ‘figure a jab the
way we are going.to get it; otherwise it becomes only an exercise.
Who needs the exercise?” He considers estimates for management

contracts as presenting little challenge, for the estimator since

N |l . . .
-there is no competition on the part of the firm. In ‘estimating

work done on an upset price basis, ‘the estimate is based Mon
schematic drawings and,i'é,perfonned with more caution. He feels
that the personnel in his department ‘are hardworking and very,
conscientious individuals; they take pride in their‘—work and at

times work harder than asked to. The turnover ,of personnel over

2
e

Py

fa
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the years has been low. , : , X

Once the contract for a project is aw'arded‘the “estimating
depar‘tment,provides the project mana#ger with the estimate apd the
1ist of subcontractors, and codes and computerizes the gost items.

The computérized system imposes on the firm the use of only one

: codejto identify estimates in the planm‘/ng, estimating and control’

phases of Wroject,‘whjch must be adhered to company wide. Says

the chief estimator: "My breakdown. is the same.as the machine's

. breakdown, and the same as the project manager's breakdown. It has

got to be, or else it will not work." However, he pointed out that

some difficulty is encouhtered in the assigning .of the proper codes

'to the activities by site personnel; erroneous reporting from the

field reduces the reliability of the information received anﬁ the

effectiveness of the estimators in estiumating future jobs. There

are no other problems regarding feedback from the field; the '

monthly cost summaries gre'sufficie?ﬁt for estimating. Another

.difficulty encountered b_y the estimating department is to correctly

forecast the material costs man_y ‘r&nths in' advance, due to today's

S
" '\ AF‘apxd]y gr%g prices. The chief estimator added that part of the

functions of this. department should be to gather information on
pr. 'ect:cost performance and process it in order to be useful to
éH~of management. This exercise 1s %ﬁﬁcult because of the lack

of fred time; somet1mes the est1mators do this on their own time.

s

-However the use of the compyter as a time-saving mechamsm,- in the

. . T . :
calculation of extensions, or-costs per unit area, has not“been
14 ' o -

1 - r
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data in a mann

irivestigated.%ther, the use of the computer to process job cost |

irectly useful for estimating future jobs has not

been examined.

4.4.4 Job Superintendent

. A job superintendent is assigned to every projecjc, he is

stationed at the site and is responsible for all field operations.

[~

He supervises the men, coordinates the trades, apprcm:ye quality

of the work and handles the day to day problems. is usually
" able; to work with levels and to lay out lines. He is often a

former carpenter; accordingly he_is able to make minor adjustments

in the finishes towards the end of construction once all the work '

force is gone. Thg,superintenden%’*interviewed has 32 years of
f >

construction éxperience; ‘he sta‘rte§ at“ihe‘ age of 16 working for a

: .
genera] contractor as an apprentice carpenter in residential
construction.  Since that firm executed most of the construction

work with its own forces, he became exposed to all aspects of

: carbentry. At the age of 25 he enrolled in evening courses in

\b]ueprmt reading and est1mat1ng. He has been superintendent for

20 “years, the last 7 with the present flrm, he 1is the only .

‘supermtendent who has not come up thréugh the ranks of the firm
(since he was hired as supermtendeﬂt), A typ1ca1 pro\]ecff: he
handles has an average value of $7 mﬂhon and an average duration
of one anll a half yﬁars. For these projects, the average number of
workers of the firm is 15 at peak, and the maximulm number of

. X
< . o
subcontractors at the any one jme i’s*‘lB. His main functions can

[

T o T W B
-




can be outlined as follows:

- follows the schedule at site, and if one activity is

delayed, determines its effect on 'the progress of the
. - " proj ;act | ‘ |
- - ensures that the work is done according to  plans and
specifications ‘ A :
- parcels out work determining the priorities and instructs
th.e foremen 5s‘to the execution - “ ‘
’ - coordinates a1'] subtrades so as. to prevent any delay in the
work; the subtrades.‘are directly responsible to the
- - superintenqent at the site tevel .
- prepares weekly work schedules for the subtrades ‘ and‘
4 requests from t-hem daily progress reports. If work is
¢ delayed, meetf with foremen of the subtrades to r‘eturn the
- proﬂ?}to schedule . , ] " »
){] .- if a su contractdr refuses to do a ‘portion of his work, the
superintendent finstructs his “n;en to do it, and later: ‘
A bac'kcharges the subcontractor for that work
- advises c]erk to rent equipment when needed, and tries to ’
keep equipment on site as little time as possxb%s )
- measures the am”ount of material needed for work to be done
. o vﬁy the firm's own forces, an:i advises the clerk to order . o

- - attends coordination méetings with the subcontracto\i's, and

meetmgs w1th the owners and arch1tects which are called by

~ »
N

the pro,]ect manager L

approves work codes used by foremeﬁ for V{ork done by t'hei,r;
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N men
-,, ’ . .
- seeks permission from the project manager before proceeding

-

with work on a change order. . ‘e

A

The superintendent personally devotes approximately 15 minutes

each day for writing reports; the clerk completes” most of the
formal reports. .The report comp1eted.by the superintendent himself
is the daily progress report (?%gure 4.8). ‘The‘superintendent's
main concern is production at the site, which means preventing any

deviations from the schedule made by the project manager, at the

" same. time ensuring that the wark is done according to the plans and

specifications. The superinfenﬂent.is directly respdhsib]e to the
project manager. The latter would visit the site a]mo;t dd?ly to
visually measure progress, and informally give feedback to the
superintendent on plans of actions. The project manager sees the
most important function of the superintendent as consisting of

pushing the work so that the project is constructed according to

'schedule. The superintendent interyiewed sees his most. important

function as being the coordination of -subcontractors, architects
and engineers as to minimize problems.

‘Also interviewed in this firm was an assistant superintendent

'who is the son of the vice president of the firm. His background

consistgfof a university degree completed in commerce 4 years ago,
10 months with the firm's. accounting department and assistant-

supervisor at various sites until the present. He appearé to be

Y -

following an apprenticeship program to train for future senior

Fa)



manageﬁept. At the site his eork consists of ichecking the finiéhes

and listing deficiencies, pursujng sub ontracfors, calling

suppliers to expedite material deliveries, \hnd recording the

o l pragress of work on the site schedule which hF inspects visually.
éf His official dut;es, however, are' not thos% of a clerk. He
believes that the system of §up€rvisioﬂ of subcontractors in

‘ construction is unsatisfactory in its app]ic tion. On site the
)uperiﬁtendent constantly has to keep after the subcontractors in

.order to get good work from them. However, he claims that his firm

has very satisfactory control with reéards to supervisioﬁ/and to

-

N ////////Eosts because in his words, “the way our company is run is sort of

-

— with an iron fist". "He also says, "from what I have seen, in

eonstructiOW money xalkg and people listen when you are talking
about money." Ihe schedule that the firm's personnel follow at
sitéAis in\the form of a bar chart; this poses no g;pb]ems in the
understanding of it. With respect to the reporting done at the
site, he believes that all the reports are necessary. “He admits
hqweve} that at times difficulties are epicountered at the site with
respect to interpreting the cost codes and appropriate]y aseigning

a code to each activity.

4.4.5 OQOther Persohnel . : .

¢ - Other personnel involved in project management agd control are
7 [y \

- the fbremen and the clerk-of-the-works. In most jobs the firm\r

wouui have 1 or 2 foremen, or very often one foreman and under him -
oo, \-

a pusher. The pusher is a labourer or cafpenter who werks with his
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toolsﬁand at the same time pushés the men working for him. The
forémﬁn keeps a book where he records the hours for each activity
worked each of his men. Since the foreman is in charge of 5 to
10 men and the codes of the activities on which they wdrk are knowﬁ
‘to the foremen, h Fecords the codes himself. Throughout the day
the foreman keeps track of whére his men are workinglﬂgnd depending
on the nature of the groject and ¥gme of h{iﬂprew hé may work with
his tools rather than\just supervising. The fSréman'discusseg
daily with‘tﬁe superintehtendent, the men, material, and equipment
gequired for the day's activities and information is exchanged as
to the progress of the work. At the end of the day each foreman

-
supplies the clerk with the description of various operations

. completed qdfihg the day by employees under his supervision, and

the number of hours worked by each employee on each individual
operation. - ‘ ’

4

Present on eveﬁy major project is the clerk-of-the-works who

[

handles most of the réporting'add record keeping atﬂ?tg. One of
his main functions is to reﬂieve ;he superintendent of the
paperwork. The/"finp keeps a 10 \page booklet which spells out the

)

;
exact duties of thw clerk. }The‘ clerk may be under direct

S :
superv1510n'\of the joi superintendent or. the project manager.

1However he i% under the directiv of the paymaster for information
which is supp ied“to the payrgl 1/ department, under the directive of
the purchasing department for material and equiprent gqrdering and

* delivery, and Vndef the directive of the accounting department for

L4
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costing 'procedures and other matters pertaining to accounts

payable. The clerk's regular hours start 15 minutes before‘ the

workers start and end 15 minutes after the end of the working day.

‘ ‘ His dutdes consist of time keeping, costing, and material and

equipment ordering and recordmg. He records on time sheets -

(Figure 4.5) and time books the names of the' men on the job and
number of hours worked. These are made in duplicate except’ for
those for cost-plus work which are done in triplicate. At the end
of the week the clerk adds all the hours and multiplies them, by the
applicable wage rate thus arr‘ivipé\at a total which must matéh the
total of the weekly 1abour cost report (Figire 4. 6) He signs aI.1
time sheets and gets them approved by the supermtendent. With
regards to costs the clepk completes the daily labour c;st report,
the weekly labour cost report (Figure 4.6),ﬁand the summary of
monthly ‘1abour cost (Figure 4.7). With the aid of the ‘information
rd , he receives from the foreman he assigns a code number and a*cost to
each operation. I; | . . . .‘
Daily, the clerk records in a journal the material h@recéives '
at site and assigns to it acost code as to where the matetia1 w1:11

be used; thxis matched to the quantity, control. Also recorded is

the date that the material is received, the quantity r‘ecelved the
- delivery slip number and the supplier. The clerk distributeé too]sq
to workers and necords all transactions sd that all tools are

i

accounted for. When rented equipment is received on site, the

clérk is to state the condition of the equipment as well as the
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date and hour of receipt and turn of . the equipment. Monthly he

carries out a physical check/for equipment and tools at the site‘
’ A

and reports findings to 9ead office. The superintendent- normally

times this duty S iven to the clerk in which case the

completes thg daily prégress report (Figure 4.8). However, at
X

superinténdent signs §t for approvali. The clerk is also in chargg

of keeping site files of all reports, docur’nents and/or

correspondence previousl described. wjx -

It is very important\for the \fimm to define the functions and

procedure of the clerk quite close since many reports fed into .

the computer are dependant informatjon provided by him. Thus he

becomes a key character in the firm's project information system.
The use of the computer implies that \all information must be

uniformly recorded; although!| this implies rigidity "in_ the

.mode of' reporting it also pr v1’deh's’ clarity of presentatqj,on of”

i'nfomatior). The clerk must be able to unde stand fully the fim's
v .

coding system and implement

_progress control. ' ‘. .
. o 1‘ ) ‘
4.5 SPECIFIC MANAGEMENT PI\!ACTICEL\OF THE FIRM | m

e -

-

Part of the intent of-the qu}estionnai res Qa‘s to obtain a more
in-depth grasp of the control:phase of cor;xstruction proqgcts.
Project control implies control ff time, costiand content. ~These
variabies, however, can be controlled only indirectly sincg they

are dependent on other variables; for buillding construction-; these



- 1

are: cost keeping, scheduling, labour, materials, equipment,
cénstr‘uction methods, change orders, subcontractors and physical
progress. With regards to these variables, interest lies in the
"information flow within the company used for control, the
processing of t_his information, feedback'obtained, actions taken,
and major problems which tend to hinder control. Initially, the
author sfarted with the premise that control could be described. by
way of a systems analysis model which is based on information flow;
th'isﬂis reflected in the questionnaires.~ However, it turned out
that the personnel of the firm do not think ;n terms of .models.
Theccf;nterviews proved to be‘\very useful siAnce the focus wbas
:edirected to comply with tj;he procedures used by the firm.

The questionnaires had been structuredﬁto cover general

aspects of control as well as specific technical details. However

the systems implemented by the firm are basically rudimentary in

hature that by answering the general questions many of the specific -

ones were also answered. Although the firm operates with more
formality than the others investiyated, much of its control is done
on an informal basis. Seemingly the",firm has 'very few problems

with resﬁect to project control. Employees did not want to

criticize the firm's practices. Aherefdre it became very difficult

~

to identif'y problems with prp€edures.’ Problems with the industry

&

were better identified, powever these can not be resolved at the

project mangement level.
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4.5.1 Scheduling S :

At tender time tﬁe"Finn prepares .a preliminary -schedule in
order to estimate indirect costs and ~£now the extra cost of
cons@nugtion during winter. This is wusually prepared by the
estimator in ;onsu]tation with the pﬁoject manager. . Sometimes
records of previous jobs are consu1£ed. The chief estimator claims
. that due to the expertise of the firm, the preliminary schedule )

k-4
corresponds closely to the actual duration

the project.
Following the award of the contract but prior to Jconstruction, the
actual masfer gchedule is formulated py thel project manager
ass{gned to construction. Some{imes it ﬁay take\weeks for him to
study the plans and Speéifjcations and arrive at a 3hedule. The
schedule is in the form of a bar chart which containsr?pproximately
50 aciivities but ﬁay have up to 80 for a very large projecé# When
finishing dates are provided By the owner the schedule is
formulated Eg comply with them, otherwise the firm relies on
schedules from previous jobs. The breakdown of the schedule is .

e

diyided into activities which reflect thgpcost codes. This 1is
similar in nature tq but 1e§s detailed than the estimate: Detailed
sdb-scbedu]es consisting” of approximately _50 activities are
formuI;ted for each major activity 1in the magter schedule,
depending on the Pmportance of the activity; time units of one half.
days are used so that operations can proceed like clockwork. A
sample of a sub-scheéule for finishiqg work alone on a $4 million

project was shown; this cbntained approximately 200 activities. It

should be noted that the' schedule {2 more detailed than the cast
\ . &
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coding. N

—=4= . The firm is generally opboéed to the x;se' of CPM for scheduling

; and will use it for its projects only when requested by the owner.
> Even in those cases the scryadule is converted in barchart form for N
use at the site. The firm feels that CPM.at site cannot be used

because both the firm's superintendents as well as those of the

subcontractors' haVé difficulty urid_erstanding ite An example was
gi\)en by the secretary-treasurer of a p_roject for which the ‘ch'ent -
. requested a CPM schedule and engaged outside consultants; these
would take the infdrmation from the firm's bar chart to formulate °
their schedule. The firm has a CPM expert, however he has ;lOt
formulated a schedule hsing CPM for, the last 3 years; he is
presently in another capacity. The firm views CPM as.a tool more
beneficial to the owner than to the buiider. The fign usually uses
: its own staff to ‘prepare a schedule. In the past 25 years it has
used the services of outside-consultants at the most 10 times, this
‘\only for the cases‘whe.re the schedules required the use. of CPM. -
Updafing of the schedule is done by the project manager except for

very large projects to which a scheduler is assigned. The

scheduler updates. the schedules and prepares sub-schedules from the

N c

master schedule. - He prepares a progress report with regards_to ‘the

. _ schedule. He interacts with subcontractors in matters of
- X v *

R scheduling only in that he will ask the various trades the amount

. of time required. to perform a ce:tain activity, He reports all

information back to the project manager. The scheduler will visit

A
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the site, record progress and report findings to the project

manager weekly or monthly depending on the nature of the project
and on whether or not it is progressing according to schedule. The
freqeency of the updating ranges fromaweekly for small projects to
every 3)months for very large projects. - Since approximately 90
percent of the work is subcontracted, the project progress. is
{Ergely dependent on the progress of the.subtrages. This progress
is‘scrutihized by the project manager at the ce-ordinaéion-meeeings

/
with the subcontractors., Here the schedule js reviewed; questions

o

are posed regarding difficulties in meeting time requirgments and
adviﬁg is given by the project manager in “order he]p'the

subcontractors maintain thejr schedules.

o

At the site the schedule is followed and progress is recorded
jn the bar chart. . The superintendent monitors activities to ensure

‘that they are completed aecording‘to the dates stipulated’in the
B e

schedule. Since the schedule is in bar chart form, site personnel

& a . )

have few problems® in interpreting it, however, problems may

sometimes exist xpn following itw For this reason, the
R ~ U

superintendent mus&mforesee if the delay of one agtivity will cause

a delay in the project, and has to push the subcontractor as much

as possible to follow, the schedule. In fact the firm sometimes ™

uses 2 schedules, one to show the%subcontractors‘and one which is
the real schedule. When asked abott the importan&e of maintaining
a proper schedule on site, the assistant superintendent .replied

that the schedule is considered a Biblg.. The measurement of

!
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. )
progress at site ‘is done by the superintendent or his assistant,

simpiy through -visual inspection. This is recbrded on the bar
chart itself. These words were voiced by the stistant
superfntendent: “Basically we give a peréentage of what has to be
doée. ;Zx‘have to be accurate in our assessment of the work

i -
completed with good-quality". If it is not in good quality, the

firm doe@ not conﬁ;der it completed. .

4,5.2 Cost Keeping

The accountipg department 1is responsible for the general
accounfing as we]% as the job cost accounting. This is dong with
éae aid of thé’computer. The job cost accounting is d%vided into
activities each one having a distinq} code number assigned to it by
the chief estimator when putting¢£he estimate together. Labour
cost and payroll are kept separately and are calculated
independently. Costaréports‘for labour are prepared week]} at the
site by the clerk, and are totalled monthly accor&ing to each eést
code; overhead costs are coded separately from other costs.
These reports are prepared independently of the time sheets which
are €omp1eted daily and totalled weekly and monthly for purpose§ of
payrell. ' Weekly and monthly, the resu]ting'amounts from the ije
sheets are matched with the costs of labour.  The clerk also
assigns a code ‘number“to the materials received at site. All
information is sent to the officé by h{m weekly; here it is entered

intd the computer for processing. Other information entéred into

the computer 1is obtained from the applications for proyress

=2
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payments by the subcdontractors which have received approval by the
Fad

b

project manager, and the vouchers prepared by the project manager

for payment of rented equipment.

S

The computer outputs a monthly cost “summary .and a monthly

!
budget for every projject. The mohth]y cost summary provides the’
monthly costs and the|total costs to.date for every activity which

. has a code number attiached toﬂﬁt. The monthly cost§ are divided

into labour costs, material costs, and subcontract costs; rented

equipment 1is included either under the -material or subcontracto

. A, .
costs. There is no infarmation on mark-upion this .report. Copies

of the monthly coét summary aré sent to senior management, the
project manager and the estimating department; if requested a copy
_is sent to tFE site, however in keeping with coﬁpany policy of not
keeping any cost project|records at site, the monetary value is
rémoVéd. The *monthly projject bddget compares the actual costs to
date of each activity | with lthe estimated costs of those
activities. Especially in the cases when' activities are completed

or close to completion the|firm is_éble to knew whether it has .come

under budget or over budget, and the actual variances are

measured. [f actwal cdsts of an activity are higher tian

estimated, then the firm can take action in trying to ‘save costs

for future activities so that it does not incur lower profits or

¥

losses on a project. The firm has no way of projecting the costs
C ,

cof actjvities. Thus it is unable to 'take action at the initial

L

stages of activities whose forecasted cost is higher ihan ‘the
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“ estimated cost. Costs of change orders, \ye approved, are:
» '{' - N .
- o 1n¢1uded into the” est1mated cost thus makmg it igher. Using tihe .
4 monthly cost summary the 1nvo1c1ng by the f1rm is done by
d

0 computer. The proaect manager says: "The strength of the f1rm s

cost reportmg is _that everybody is on the same wave’length"

>

However» he also. expresses a poss1b]e weakness in the system as
~be1ng related to the d1ff1cu1ty on the part of swte personne] in
\ass1gn1ng proper .cost _ codes‘to act‘|v1t1es wh1ch may lead to’

.g/,

m1s]ead1ng ,res\lts.

7

“

-

The fm& uses 'the job cost accountmg mformatmn t0 generate
l N

. Q month]y«f1nanc1‘a1 statement. f Th1s is drawn up by the controHer,

[y

"t mc]udes all operations of the firm and’ it is noty computemzed."

‘-a However, the f‘?rm claims that 1thez big money is made from the

constrpction projects. " Senior management claims that cash flows
7

are not 1mportant to the f1rm and are. not" done on a regular ba51s
as the f1rm has no a’ﬁfﬁcuity procumng cash. At the request of

clients, the firm performs a cash flow analysis ' for  individual
projects ' in order to allow the client to know the financial

A)

e requ1rements he’ must meet. The cash flow is never' revised

i

~ drastically unless there are major changes in the schedule due td

. “ strikes or very late mater1a1 del'wemes.‘ For ?.wery proaect at 3 )

L 4

month 1ntervals, the project manager prepares a cost-to-complete -
y report for the':vme presideat; and the estimating dep‘a‘?‘tment

L
3

"has been completed which serves as a record “for. estimating future

v . N B . . . .
S s $ «
- * #

v "

prepares costs per unit area for majdr activities. once the project .

L}

\
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work - Howeverj’neither of these reports are computerized.- -
‘ . e T - . 1
4.5.3 Labour ’ - '
%’he firm executes 10 percent of the work on major projects
: \;ith its'own forces which total 120 men. The nature of this work
as S\Ktlined by the project manager consists of: pumping; temporary

I B \ -

e1evators material hoists aﬁd man” hoists; superv1s1oq, c]eamng,

~ tempqrary heating -of concrete; snow clearing;’ batter boards,‘ ' .
hoarding and protec‘tibn; sidewalk cover; excavation and F

backfﬂlihg;laying down a, form tile; yGugh" carpentry incldding )

[EWSSRY €

,i?\llldckings for_winddws and roofs; concrete finishing’ and repair.

i Contro] of labour is done at the s'ité visually by thd

supermtendent and foreman in writing by the clerk "’Contro] ny the
i} » @ .
supermtendent and foreman consists of superv1s1on and motwatmg . {
“ - ~

the men to ;produce. Control by the clerk consists of collecting -

»
P

[P

information fronﬁhe ‘superintendent z(nd foremen and completi ngand. /-

&

v a“sgigning work codes to time sheets grdd Tabdur, cost repo}ts,which . . R 1

€ "'ag\\:nt‘ weekly to the office for prbcessing. The' ei‘én*m s labour Co R .

~e L
forcd\generally consists/d? had- workmg 1nd1v1duals most ,of whom - - ",

have been- assocwted with ‘the fu‘m wfor over" 20 years. ~ Therefore . -

R ) : ' c o '
the f1rm has no maJo?* prob]ems with ]abour productlvity. However , o l
;

due to the labour problems ‘¥n the past fey years——and umon
reguiatwns, even their productawty has decreased. 'Semor B
~ Y 'Y

o management feels that the general decline in productwity of labour P

in constrﬁcuon TS ‘indeed a’ma.]or, roblem. for the firm because
. . R ) . . A . .




- 167 -

[e
A
N
L - . s
unrest has caused many private investo:sfsokﬁmve the province. thus

" reducing ~ the quantity of constructfion work. Que to new

r‘egulat‘?ons,, workers have to be hired through union ha]ls, ‘this

. «results in the firm having no choice of men when hiring new
‘worke}-s. Present]y due to the shortage of work the *;‘n*m has no
prob]em with product1v1ty. As ment1on&i earlier, one otler problem
in cmof labour lies in-the difficulty on the pai of f1e1d
personnel in reporting the 1nformat1on implementing the wor‘kf c@de.
To alleviate this problem, the project manager suggests: "Wha® we
". ‘ should dg s every 3 months .gdther  together all ‘ the
supera'ntendwents, foremen, and c(l.erks for a 3 hour refresher course

on cost coding and. have them communicate with each other.:" However

he \also indicated that th'1's _gathering is very di ficult to arrange

~

ki

because of the lack of free time. 8
! ’ :
4.5.4 Mégeriﬂs . . | ‘ f
’ . .
D g - . d .
"¢ —. Calculatiogs for quantities of materials needed are initially
7 done by the _estimating department who deals\with supphers to

- ' ‘ )

1nqu1re "about their matema]s and a]so ass1gns the code numbers. A

*
»

| '
", copy of the estimate is g1veq to the pFoject m)nager who then

. * becomes respons1b1e fora/t’ﬁelmatemﬂs that the f1rm must purchase.

*The matema]s purchased by the firm are for work done by its own

2

‘forces, the subcontractors supply thmr-?l/natema]s.‘ The proaect

— “ ¢ N 4
v Tatter prepares[’a purchase order and gives .1 copy to the project

? - " 4 "’ » -
manager who, records it  as“ to ‘what , the_ material is,

. ~ d - -
- ’ “ !
' I . . . L .
-~ N - .

~

‘manager advises® the purchasing.v%gent to/order theinaterials,. The

o



is done sometimes is to prepare a

“ -
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) | - 168 - &

.. ,\K" ¥ "
its code, number and the date it is ‘required, and one copy to the
superintendent. . When the superintendent needs the material at the

t . . d O «
site/ he c'al]s the supph’er who already has a purchase ,order and

asksahim.to dehver the required . material by a certain date. What

st of the material needed this

~ .

o
given to the superintehdent%a' he would order the material when

.he requires it. Therefore ail] purchasmg and exped1t1ng for a

project is done by th;)progect manager, the sUperintendent and the

.

'\'Xc:erk «for the purchg\se of “building mater1a1s in bulk the

o

e

sp0n51b1hty is delegated to the purchasf’ﬁ'g agnt. Contrbl of

materials at the ‘site. 19 mostly dgne by the clérk. The firm

A
re%ests that supphers have dehver‘y shps when makmg matema]

~

deliveries. Th1$ way the farm IS able -to kn\ow the- matema]

- received é&ven though’the suppher may , not have sent the’ 1nv01ce.

The 'clerk” a/sféts code numbers to ,,the delivery §'hps as to’where

{ ="
the material wilL, be used and‘ keeps a “record of the .material
received matching the amoult yto the total material - estima‘f’e‘ar'

Recorded daily inm a journa] is the material® r*e;:e{ved at site along

~

¢ 3 .
with the daté received, ~the suppHer's name, the quantity, and, the ‘

* total quantity, to date. Accordmg to the pr;mect manager the

2

'hcountered with dehvery dates, the fnﬂm has .no contro1 ov’/r that

exceptwto keeppon, calhng and ush1ng e supp1-1er. The pro_]ect/
» T

manager cons1ders theft W, be ‘the bxggest problem encountered by

Y

e

o N ‘
. B . ) ..
- <, - - .
. J - . B IR .
‘ a

firm's control of material is sat1sfactory. Prob]ems sometimes are ~

firm in Wo:\materjals. Theft is deper()aent on ‘the

¢
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/ ”

- ,,a phys1cal 1nspect10n of equipment and tools at site and formaHy’

.after its need has ceas d‘
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location where construction take@ace; in some locations theft
; y '

I

does not present a problem at all.

4.5.5 Equipment oo

Most of the equipment used'b_y the ﬁrm is rented. from a

company it owns and\ls charyed to.the project. The only equipment

owned by the- firm cons1sxts of hght trucks and hand tools. When

equ1pn1ent is needed, the clerk is 'advised by the superintendent one

day in advance and calls the supplier. When equipment is received’

. ( ,
at site the clerk records the date and hour the equipment was

[ 4

received and its condition; a similar procedure is follgwed: for

4

;v

return of equipn;ent The clerk distributes tools and ensures”that

all tools are accounted for. ° He alse maintains an up-fo-date
inventory in a ledger for all too]s and equ1pment along w1th the
se§1a1 numbers where apphcab]e‘, This must match the equ1pment

recorded in \he smppmg ‘and recewmg slips. The supermtendent
- -

controls Qu1pment visually as to the amount of t1me 1t is bemg

>

used. The project manager monthly prepares a voucher to pay the

ot 3

equipment suppliers, therefore he is aware of equipment at the site

A

and his concern is to \eﬁsu. ,that equipment is returned immediately

Over the years the ™rm has h1scovered
A

that unless there is proper control people tend to forget to. return

rented e%mpment when no longer needed and 1@ take good care of

A}

tpo]s smce they are not\rnew own. Month]y,//he c]erk ca‘rmes out .

iy &

reports to head ofﬁce qhe detaﬂs of the fiadings. On the monthly
(RIS T » - N ™

£

. - N
.. 8-
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B c65ﬁ~ summary cost of equipment is reportedgunder mater1a15 or

subcontracts. The secretary-tireasuren feels” that the amount of

" equipment the firm “owns is “sufficient for its uses. The firm.
e ‘
cannot Just1f_y the purchase of more equipment because the usage .

will a]ways be less than thaMf a subcontx&ctor‘ who spec1ahzes 1iln

= h” cer\tam type of work." ~ Therefore the f1rm will be . less

competitive 1% it has ﬂb amortize the capital gost in’ the same

amount of t1me. : )
o R

A

© p6.5.6 | Change Orders ,

4 ’ ¥
Normally the procedure of issuing change orders is the

fol]gwing-} A contemp’]at’edchgnge notice is sent to the firm by the

- s . h V2 B
) architec§. When the -firm receives it, it channels it to the .

. | ‘ . : T
. different subtrades that are involved in the change and requests

. . . ,_‘
from- them a quotation with_ a breakdo/‘ as to what aM the .
quantities and "costs., If there is _any involvement by the general
) 9 ~
‘contractor, then the firm prices that- portign of;the(.work and

includes it'in the whole estimate. The project manager gathers‘ all
N the'information and sends it onito the architect for approval. If
‘ tt:e ‘changes involve structural, electrical or mechanical fork, then
7 that portwn of the estimate i nt to the consulting engmeers
‘&‘ 1nv01ved.- They §-1ve ’ithew approval _ and infc;rm the architect.

C,sl
The arcmtect then issues a change order which is chanelled through "’J

the consulting engineers for approval. "It then gets final approvat
by the owner and ’f:inaHy it goes to the firm for t;gxecutio‘n. The

R Y -

firm, in ‘turn, sends change orders to the’ subcontTactors that °

. »
vy . . > , )
< *

A ‘ , . e o ¢
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submitted a Tquotation and they proceed with the work.\' This _is a

very lengthy procedure af most of the time the work starts before

"~ alT the paperwork is sorted out; however, there ane owners that do
not perm1t ~any change ‘order work to’ get done p;kpr to the1r
approva1. In most cases, this procedure is ~accelerated, Before
issuing a contemplated ch;nge notice, to the gewera contracfor,
the erchitect‘sends it to tke owner for appro&iﬁ; this way he is
made aware thet extra work is involved.. Normally the owner. will
authorize the firm to proceed with the work, so as not to hold up
the job{ even though quotations have 'ﬁpt been- submitted. The
subcon ractors are made aware that wpen they::ubmit a~price, they
will not necessar11y get paid the amount tney st1pulated 1h their
‘ESt1mate. Once the paperwork _is all submltted issues .ares
discussed and negotiaﬁed by al} parties invelved. Change ‘orders °
5re sometimes initiated by the architect wh0/4;sﬁes a field order ¥

while at the site authorizing the firm tonroceeed with_gé;!inhich

is not covered in the scope of the contract. The firm starts the

work immediately w1thout waat1ng for the procedures 1nvo1v1ng the
paperwork. At times, due to the uncerta1nty of the cost 1nvolved 1

in the change order, work is done on a time and materials bas1s‘

_ whereby daily slips of time and equipment are signed by

representat1ves of the firm and of the arch1tect.~ Norma11y the ;
utota] value of change orders is 6 percent to 12 of the totalava1ue
‘ofjthe firm's major proaects. .D . _ )

¢-
" With respect toé~change orders the rohe of the est1mqt1ng




®
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department is to price the work, 1'ssuel the change orders to the
subcontractors, cost report b_y adding the cost of the change to the
| original cost of the ‘activity. The pro,)ect manager is reSpons1p
for soliciting the owner for approval ofpthe change or&a,rs. Senidr
m\anag.ement'sf\nterest in chpnge orders is only in expedliting\%ew

issuance fram the owner itythe project manager 1s not eftective. A

drawvback in the system of change orders with the fimm exjst'ed in -

their method of approving [invoices from subgcontractoprs=for payment,
knowing that the work was done but without having issued a formal

change order to the:subcontractor. Later when the change order was
"~ v
1ssued the subcontractor would give the document to the controller

who would bill the firm a second time. In some instances this
> - | [y $
invoice was approved by the construction manager since he may not

remember having approved itsthe first time. In effect the fim

paid the same invoice twice. The fi m; has eliminated this, and now
‘ O
it only. pays after the change orde¥ h%s been issued, except for
,-_-—-——~—"""\ Vi

Iarge amounts where it H approve part1a1 payments. Friction

sometimes builds with the subcontractor 'if the owner-delays or

1

withoids payments, and this may be a problem area.
The firmm does not :?e difficulty in the control of cost, and
g

"‘time associated wi‘ch ch e orders exc'ept for work done-on a time

and materla]s bas1s where close supervision of the subcontractors

is nequn'ed. Inl genera] 'the responsibility for the control of
change order costs belongs to the owneérs. A problem résui'cing from

* change orders as seensby site management is caused by the ta rdjnjs'g;
-y " X ) ) ﬁ : -
- . - A - 4

. ,:/? - . ‘. °
N Lo ’ R
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-4.5.7 Subcont rectors

of the arch1tect 1n issuing rev1sed\draw1ngs to the site. This
hoTds up port1ons of work and sometimes causes delays in the-whole

project. As possible modifications fo.r “upprovmg the present

~
N

system of issuing change orders, the project .manger proposes that

-

every cont‘racto?ﬂ submit a complete list of uhit prices for items

tha in—his contract, when he supmits a quotation at the .

e

be‘gin\ning of the job. ° These prices are‘-discussed and ar\e\put in

the contract; then when an extra cost is ineurred only the qu\él‘ity
r
will vary as tHe unit pr1ce is f1xed. ~ The prOJect manager adds\

b
howe\{er, that "this 1dea does not appea] to the firm nor to the

. $ubcontractors becaus" they know there are gomg to _.be extra costs

on a project and are go1ng to “take advantage of the s1tuat1on.

°

Compet1t1on is sq severe today .that to obtain..g project : a

//——”w

contractor has to minimize’his profits; accordingly he tries to
L} . M i J . .

increase his profits on the.extras. -

— . s -

w
, Subcontr‘actors are invited to submit pr1ces by the firm when

[y

it is engaged in management or negot1ated con;tracts. H_owever for

competfitive tendeerthe firm takes quotes from any $ubcontractor-

L

and will select the one with the lowest price no matter who it is.

-

‘

In the firm the .contracts manager is. respons1b1e for negot1 ng.

1 -

and awardmg the contracts to each subtrade. He is also the chlef

estimator’ w@, together w1th4 h1s estimating teai’n, has estimated the

project fon' which. the firm submjtted a tender~and was low bidder.

Thereforebhe is well infogmed of the requiremeﬂ’ts of a projég:t;"for

"y

\

\\ .
Yy
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subcontractor falls behind, these reports are used as evidence.

coordi natmn meetings, where they are asked to state the amount of
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this reason he has thelresponsibﬂity for t:P\e negotiations and for -
writing the contracts on behglf of the firm.. In the past, e‘ach'
sohstruction manager did the negotiations with the subcontracto'r
himself, but this was discontinued because the f1rm d1scovered that
tms was a lengthy and t1me consum'mg process for the prOJect
managers who had just been appelnted to 2 project. Bes1de\s at the
outset, the cqntracts -manager is in a position to know the project
much better than‘the project manager. ' ) .

The firm has a policy that requires each trade cc&;actor on\
fhe site to cgplete ardaﬂy rep%ct (Figure 4.9) stating tihe numi:er ‘ b
of men he has on site, the number of foremen, and the ‘location and
p'ro'gressrof work. This is hangied by the subcontractor daily to the
clerk who in turn wﬂl;l prepare the daﬂ‘g’ progress report for the
whole project. The project manager v:)eceives this information,
determines the rate of progress oj a project and adopts the
necessary measures for improvements when necessary.: Furthermor'e' L

this report 1s read by the managers of Q\e su%trades at the

work which 1is feasible for their men to do week]y. If a
{ o

L 4 . \
When a subcontractor gets a contract from ‘the, firm, he is

requested to submit a' breakdown of his contract price, especially -

in cases wbere quantitfies are involved. Monthly, the subcontractd’r;*

is asked for an. assessment of his progress which he submits in the

[}

same daily report. In this he records the ar_no'uny of work completed



-~ - \

fer the month. He also submits monthly a progress claim.  Upon
receipt of these reports the firm can quickly check the amount of
work done from dra.wings, multiply ’the quantities by the appropriate

price and cohpare the results to the progress claim to determine

o ’ whether or not a subcontractor is overhi’lling,r and to app\i”ove
progress payment. The firm instigated this procedure 5 years ago

because in the past, its foreman had to spend as much as 2 houﬁib

- ’ counting the number of men of the subcontractors every day. (\>

The( subcontractor is not compelled to do clerical work for the
general contractor. .Tt\e firm 'tells its subcontractors that this is

a company policy, however, if they do not want to comply, thﬂe firm

"

has no recourse. It happeﬁs, I:n fact, that sometimes ; ®
subconsractors refuse to complete daily reports, but tt\ie firm makes o
ﬁ“lﬁ:hem understand that tty are required for Unemploymerit Ins:n'ance
Commission "purposes. All ‘trade contractors on a job, after having
~complcat;ad their workq in order to °have the release of their : 1.
holdback, have to -supply the firm w1th a form from the unemployment
insurance comzmssmn, \stat]ng that they have paid the contribution
‘ ‘flor the men that were on the job. One other reason for, keeping J
-. records is in case an accident P:appens at the site, the records can

act as proof to inspectors as to “how m'any men the subcontractO{s

had working on any particular day. - .

-~ . . ’

At the —yite, the :firm‘s superintendent controls ' the.

subcontrators and ‘coordinates them in thelir day to‘ day operations.

<

.when the subcontractors are late with their daily pnogress reports,

yd [P ~ '
: N e ) ‘
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- the 'superintendent issues reminders. ~

B

, As mentioned previously, the firm sdbcontracts 90 percent of

the work for major projects. Senior management believes that the

_ firm is not able to handle any more work with its own forces. The

firm cannot compete with the subtrades because they are
. ' r

épecialists, they do the same work every day and Have the best

equipment suited for the job: Conseqhqpt]y they can do work for a

lower cost than the general contractor. The difficulties

“encountered by the firm with subcontractors relate to . the
o

peculiarities of each individual subcontractor. - Much of the
. . - ' » :
el problem stems from the unwillingness of some subs to cooperate with
/ the others and to care about the others. This forces the firm's

site Vpersonne] to persistently remind them abouf: sucmthingjs as
N cleaning up after their work. If there is‘, no cooperation, the firm
undertakes the work with its own forces a"ﬁ'&'”‘ chardes - the
subcontractors for it. . Normally the project managell' hés fiﬂl
authority to dea’i’owith subcontractorsz and senior rflanagement
intervenes only. when asked to by the project manager. The
' subcontractor may take _Tgad{anfage‘of the fact that the project

‘manager is in charge of the subcontractors during construction but

-

the contracts manager has negotiated the contract items. Where the,l

?‘contraqt"‘dbés nof c].earﬂ/ ‘#bjpuht'é whether a ‘subcontractor is
responsible for the work, tf}e tatter would i_'efuse to do th; work.
This n.\ay‘caus't’é'o‘problems sincﬁe'the pr;Jje::t manag‘er' is not fully
aware- of tlhe conditions ,of thve contract; /thé‘ref_olre, he must discuss

~

L -
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. the situation with the contracts manager before .making a suitable

5

arrangment with the subcontractor for the gomp]etion of the workd.

4.5.8 Physical Progress

* * ™~
Since the firm has- a computerized coSt accounting system,

there is a.need for company wide uniformity in ﬁrogress reporting
using the applicable cost code. Accordmg]y, the firm places. great
emphas1s in receiving from the site acé’?'ate and tuﬁe]y reports on
\‘ physical progress of ealchqpno\]ect.. Since the progect ma;aager is
totally responsible for a project, he is the person who Qetermioes
’the physiclﬂ progr‘ess, ~approves all ‘c1a'1'ms for payment from
subcontractors and supphers rand subm1ts cllaims _for progress

payment to tLe owner. Phy3ical progress of the subcontractors is

controlled through the dailfhreportsxge latter have to provide to

the firm. For work performed by the firm's own forces, the clerk .

~

prepares a daily progress report along with .daily weekly and
'monthly f:ost reports; these are designed to determipe t}\\e
number of wqrk hours associated with each activity. These reports
are sent to the project manager and tﬁe’iinformation,on costs is
]ater -computerized. Month]'y a cost summary 1is generated by ‘the

\
computer whlch supmam zes the monthly costs for each activity. The

P\ progject manager .compares these coSts to the est1mate and the daﬂ_y

progress reports from site, and evaluates the actual progress. If
actual costs are high as cohpared with the progress, then he takes
the necessary steps to complete the project with the. amouht of

money still "available -from the estimated -total cost of: "the

I

4

v
-
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activity. Every three months the .prgject manager prepares a
ost-uto-comp]ete report for the vice pre/sident of theAcompan}, this ..
regort gives the e\}eraH financial picture of’the project. At the '
s{te progress is measured by the supermtendent through vxsua]
« At th;ey end of the day the progress is re;orded
'n(the daily progress report by 'the clerk. - \ ”
| On his visits to the site, the project manager 1'nspects the
overall progress of“‘the proJect, and sinee he is there almost daL]y
“he is constantly aware ofﬂe state of the job. However heD‘admits
that difficulties 1n1\ge physical progr'ess of a project’ may am’seﬂ
if the project manager 1is ,a- little 1ax, thus allowing tnen #

subcontractors to fall behind. Nevertheless, for major projects,

company policy’ issto. have coordination meetings with' the

sugtontractorsv‘ at site. Prior to the ~’meet1‘ng, the project -
- ‘f t

manager 1nspects the site visually w1th respect to progress, and

\

then he will quest1pn the subcontractors as to performance and

committment to the following scl]idule. . N
. - i

. Progress reporting, by the project manager is informa]
.although ojccasmnaﬂy semor management’ may sea?ch the job’ ﬁles if

&
the_re are p lar issudes they are 1nterested in. Ip general

~
-~

senior management is only 1nterested in bemg made aware of

prgblems SO - that they -can take actmn if necessary. According to

‘4

the project manager, problems in the control of physical progress

are caused by subcontractors who refuse to report their progress' or
submit .erroneous reports. |This is sometimes the result of the
, o - \ . ¢ B .

<




/.
" subtrade superinten&ents who, also working with their tools and
jbeing action ori‘ented, find 'repor't% writing tediou's ancll
di;tast§ful. Other impediwen;s to progress are ldte deliveries of
equipment froh the manufacturers,\rhich sometimes cause de]ay§ in
the whole project. yhen asked foﬁ possible modifications to the
' presen? control system of physica{ ﬁﬁogress, the project manager,
referring'to the subcontrectors' supénintendents,~suggbsted: "If
we could make fhem see that these reports are docdments useful not
only QP us bﬁt to them, then it :bufd maké.progress.control eagie}

on the job."

4.6 SUMMARY

[

Attention has been fbcuseq 1; this case study on the
collection, processing, dissemination and retrieval of information

for purposes of prOJect p]ann1ng and control. An attempt is made

“in Figure 4.10 to summarize the flow of 1nformat1on within the firm .

for project ‘control. Forma] reporting is defined as written
information While informal” reporting consists of undocumented
verbal discussion. Much of the‘day to day control of a-project is .
executed Jy way of the latterc”ﬁ

It is clear from the 1nterv1ews held and thegfompaqy reports
exam1ned that the firm exerts/”gry tight control over its proaects.

Its main objective of timely completion of prOJects within budget

is reflected in its control practices. Considerable detail is

sought in the scheduling and cost breakdewn ofq$rojects. Control

’
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is facilitated by the integration of the processes of estimating;éf'

planning and scheduling énd control by way of the cost ‘code system
L] l . -
adopted. While differences in management sty]e,x;e accommodated,
: !
uniformity of reporting is required for all the firm's project

A}

managers. ° . c T ,
& » .
In general, in order to control the project variables, time,

cost and cont'nt, a contractor manipulates the variables scheéu1e;
budget, supervision, labour, equipment, materials and construction
methods .- when,~ﬁBwever, the f%rm such as the one examined herein
subcontracts 90 percent or more of the Qork,‘it relinquishes direct
control over the last four items ljstedﬁﬁbove. However, the firm
studied herein is seemingly able to exert indirect coﬁtro] over

these - variables (which are direcgly controlled by the
o

subcontractors) for aj least three reasgns:
| e
£

(id the activities of the subs are :scheduled in considerab]e’
detail by th deneral contractor and adherence to the
schedule is rigourously enforced;

(i1) subcontractors are required to report in some detail on

~

their activities with respec® to supervision, labour, nd
" progress; F

(i1i) considerable clerical assistance is given to the general
(\’ .

‘contractor's supervisory personnel thus freeing them up f@r

~n
their task of managing time, cost and content.

It would appear that success of the firm can be -attributed in
o .
\ .

1@rge part to: [ >

’

.~




(1) 1t§ detaﬂed scheduhng and updating pr%twes f

. . (i) its umformty of procedures and reporting
{ ! .
: (iii) its use of tools and techm’q’ues (1'.e. the computer) to free

[N

/ . .
up its management personnel for the task of management

N

(@ ‘)’ s division of duties with respéct to strategic planning,
" znageria] cogtro] and operational control for projects and
the recognition of the importance of each of these facets of

prdjept planning and control
:(v) The s‘ﬁhﬁport 6f senior management for progressive modes of

{ ' . workinﬁ and for formal reporting
. ‘ (vi) The sense of "ﬁgéinworkihat senior 'manag(c;ment ‘encourages
. including encquraging the sharing of experiences

| (vii) The use on new jdb% of formal feedback with respect to time

b - and cost f’?om'preg,i;us jobs

N .
pe . ' other due to low staff turnover.

7/
/ ~
As mentioned previously, it was,,difficu]t to get those

dntervieyed - to identity management problems that they are in a

\‘) positiopf to influence or to ideNprovements in planning and
control practices that could be made Two -possible areas of

~

improvement, in the author's opinion-are:

) ) E '
s (ilg’The development %nua]s detailing procedures and good

N pract1ses for the various levels of management personnel
L] ‘ .4

1nc]ud1ng foremen, superlntendengs. 3nd project managers.

> ' Such manuals would enhance the present spirit of teamwork,

(viii) The Tlong assotiation of management personnel one with the *

NV

e S HRNn on B *
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» ' v wou]d he1p in' more accurate - report1ng (e g’ﬂ

- Ce effect1ve management éf projects. i ¢ -7

4

estimating staff times -~ . . . ‘ .

Y
*

R .1' i ass1gnment of, co§F codes) and would prov1de benchmarks for

'(11) deve1opment or purchase of additional’ computer software for\
u,? in schedu11ng, feedback reports to- estimating and field
\reports to super1ntendents., The use of schedu]1ng software
‘would allow thevprojectumanager\tb'expl@re a gxeater_range
T of schedules. Manual unit cost rebgrte prEpared at‘bresent'

.o by estimating could readily be computeriied,-thus freeing
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- }' ©© CHAPTER 5

CASE STUDY III

5.1 INTRODUCTION

The firm investigated is a successful building contractor
based in Montreal. Interviews were fconduct_e& with 5 individuals,

the president, the vice president, the chief estimator, the project

engineer, and one job superintendent. Al1 interviews were arranged

through the president, who was present and participated partly in
the interviews with the chief estimator and project engineer.‘ The
author and his superv1sor conducted all 1nterv1ews which took place
both at the firm's head office and constructwn s1te. They spanned
a period of 5 months. T_he firm granted permission to record all
inter'views iand offered complete cooperation throughout the process.

Questions were directed at the identification of roles of
personnel at various 1evels and their attitudes with respect to
project management. Emphasis was placed on the collection,
processi‘ng, retrieval and use of information with respect/to‘{:he
management of 1ndiv1‘dua1~projects.| Beca‘use the interview process
is very time consuming for the firm, there were‘ restrictions or the
amount of information which could be obtained. Even though these
'1nterv1ews were not as .in- depth as the other two case studies, 11:
was found that a detailed interview such as the one conducted was
" much more revea]in}/than'the questionnaire alone and it became

' e . i .
lear that due/f:é the size of the firm, Miividuals are given a
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certain amount of ﬂexibi‘li\t;\in\the—way they perform their duties;
therefore, it would be more beneficial to interview more
individuals in order to get a complete picture of the firm.

The ‘reader must constantly keep in mind that the
interpretation of the comments are those of the author and his
supervisor alone and they afe based on their knowledge of the
construction, industry. it is also important to note j:hat a
stowdown presently exists in the construction industry in Canada;
this condition is more écute fh~t{he province of Quebec (refer to
Chapter 1). Therefore the present situgf€ion is not considered
normal and this firm, like many other finms is working at a' slower
pace than it is used to. In consequence its yearly volume of work
is decreasing and it is faced with staff cutdowns and' the struggle
for survival. Accordingly this becomes a time when ‘the Firm is
searching for possible markets in order to Create more stability in

. the volume of work and profits.

5.2 CHARACTER OF THE COMPANY

5.2.1 Market

¢

The company is a general contracting firm ba;ed in Montreal.
It began as a developer of ‘]arge scale single wunit housing
projects. A subsidiary company was formed to do the .contracting;
it became successful to fhe point that presently it is the main

source of income, allthough it is no longer involved in housing.



However, the firm still expressed interest in property management
and development, even though presently it is in a state of
reflection about the future. Tﬁis was expressed byvthe vice
president who said: "We are thinkiﬁg in terms of some
reorganization pres:ently an;i the design‘ofv a new prospectus would
be among the items we are considering. There is a slowdown in the
industry and I think it gives us some time to reflect on where
we've gone and where we're going, and perhaps look at some new
approaches to the industry". The vice president showed a declining

interest in the contracting side of construction. For this reason

"the firm has done some development work. It has participated in

equity p,osi"tions with some of its clients as well as having

undertaken ‘projects of its own in this area. The vice p;esident
feels that it is this area in which the firm will become more
involved in the future.

Presently the firm operates in the province of Quebec with 95
percent of the work cont;racted in the Montreal area. Its yearly
volume of work is between $10 million and $20 million. In the past
this volume has increased steadily at an estimated rate .of 10
percent per year with a significant decline taking place since 1976
due to the slowdown in cqnstruction in Quebec.‘

& The firm under::akes work by way of lump-sum, neg;)tiated, and
management contracts. For negotiated contracts the firm is

normally called in with the design consultant to develop a

conceptual program for the project and develop a budget. When the
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design is advancéd to t?f pbint that the firm is able to price
accurately the bulk of'tCe work for the project, it‘develop§ a
lump-sum or guaranteed maQ?ﬁﬁﬁ/éost of the project. Approximately
75 percent of the firm's work in the last 5 years has resulted from
negotiated contracts with private developers. For management
contracts the firm undertakes either to dov:%qstruction management
where the client would retain or hire his consultants and thepfirm
would work with the consultants and manage thglproject for a fee,
- 1 ]

or do the project‘management‘whe;é the firm would formulate the

whole design team hiring outside consultants and providing its own

. construction expertise thus giving the client a full packagé.

Presently the firm is invo]véd in contracts which are approximately
50 perfent on a fixed-price basis, 45 percent negotiated and 5
percent on a management basis. In the past the firm has had little
need to enter into competitive bidding for lump-sum contractsa
When it did bid, however, its rate .of success was one project for
every 20 estimates. The firm is primarily involved in the private
commercial sector; 85 percent of its projects are commercial, 10
percent light industrial and 5 percent residential. The firm has
in the past also been involved in iﬁstitutional work, but this has
been primarily on an invited tender list. In the past 10 years the
firm has not tendered on public projects. This is due to the fact
that it has managed to develop sufficient volume and a favourable
tyée of work for selective clients; it has developed a relationship

with specific clients, which results in considerable repeat of

O
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business.

5.2.2 Objectives of the Firm o #

=

The firm‘s~objectives are principally to develop a reputation
for timely.completion of projects within budget; this tends to
.o . :

create the. repeat business referred to previously. A secondary

objective of the firm is to generate a minimum predetermined profit

from its operations. It is not necessarily a goal of the firm to

© maximize returns since it tries to develop and maintain a good

‘relationship with its clients. Since the firm is involved in much

negotiated work, it believes that the major portion of the profit
earning is as a result of the care it.takes in planning and the
savings achieved which are shared through the contréctua]
arrangements between,the firm and the clié‘t. Growth is not an

objective of the firm. In the past decade the firm was succsfsful

in negotiating the volume of work it felt comfortable with. This

enabled it to contfol the volume of work thus keeping\within the

" capabilities of its management people to successfully undertake and

~

- perform well.

Lo

5.2.3 Organizational Structure

A

Head office staff consists of 20 people,\énQ~inéludes 5 senior

managers (two- of whom are retiring), 2 project managers (one of

" whom is retiring), 1 project engineer, 3 estimators, 3 people

working.in purchasing and sdbcontractsz and a clerical staff of 7

- ' L4

\!
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people which includes 1 office manager, 1 assistqpt office @anager,
1 payroll clerk, 2 bookkeepers, 1 typist and 1 receptionist. This
. staff has tended to remain stable over the years, with a small
reduction of personnel having taken place recent1y. due. to  the
construction slowdown. There was no indication givén by the firm
regérding‘the hiring of new employees to'replace the personnel whg
are retiring. - The firm has never formally formulated an
organizational chart, however the president drafted one- for the
-author, which is shown in figure. 5.1. - Of note in ‘the
organizational hierarchy of the firm is. the fact that usuai]x(
senior managers also assume the role of project managers. Site
staff consists of 6 superintendents and 6 foremen; the firm never

employs a cférk-of—the—works.

5.2.4 Prejects

(2]

At any one time the firm may be ipvolved in 6 to'IOvprojécts .
which méy:fqnge in value from $1,000 to $15 million, whose .duration
ranges from 1 ﬁonth to 24 months. In the opinion of the vice
president, the firm is able to handle a maximum of 4 major
projects at any one time; a projgcé whose value is over $1 miilion
is cbnsidered major by the firm. The ?Yerage duration of a major
project is one year. o

The average‘vafue of a project is $7 million with an average
duration of one year. Typically 80 percent of the work is

subcontracted. The nature of the work done by the firm consists of
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geneka]'lab@ur and carpentry; the firm éiso purchases materials for

»

some subcontractors. The average work force employed by the firm '

on a project consists of 12 men, 8 of whom are iabourerS'and 4 are

carpenters. The firm does not own any. large sizé equipment, if\ ¥

rents the equipment it needs for the time period required. The _;//}
-~

only equipment owned by the firm consists of hand lools used by its

own workers.

5.2.5 Project Records

Project reporting at the site is done by the superintendent
since the firm does not employ a clerk. Even so little emphasis is
placed on reports for th|e purpose of project control, since the
project'hanager and senior management make frequent visits to. the
'site thus becoming aware of the progress through visual 1nspec£ion.

Formal reporting acts only as reference in case of need for

~

disputes.

Job .records which are kept at 'the site are:

time sheets (see Figure 5.2)

° <

material delivery record -

e
]

equipment rental record

minutes of progress meetings with ssubcontractors

copies of correspondence involving issues at the site p\\*

other records left to the judgement of the superintendent .

Job records which are kept at the office consist of the first
\
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5 items above plus a monthly cost report. The firm does .not
‘receive a weekly cost report from the site, nor does it make the
site aware of costs; it is company policy to keep records of costs | .

away from the site.

—
[l

5.3 GENERAL MANAGEMENT POLICY AND PRACTICE T -

5.3.1 Procedure of the Firm : ' "

The company has no policy handbook which spells out the roles
and fespons‘ibﬂities of persbnnel, nor any formal training for its

personne]. This has not been found necesd3yry since the number of

management employees is rather small and the turnover of personnel

has been low.

©5.3.2 "Employee Training .

In hiring personnel, emphasis is generally placed. on
educational background. This has resulted in a staff that has had
considerable technical training. Of the 5‘sem'or manacjgrs, one is
an ar;hitect, 3 are engineers and one is a quantity surveyor. One
project mandger is an engineer, -the project engin_eer“ has degrees
both in ;architect‘ure and engineem%ng,_and the chief e‘st'imator is'a
.quantity surveyor. Site management personnel has generally come up

through the ranks; from carpenters to foremen to superintendents.

The firm has not hired an outside superintendent in the .last 10
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years. The project engineer was hired as a recent graduate and is

being trained to become a project managef.

5.3.3 Managerial Practices

The structure of the firm is informal, and this informality

,.éllong vyv an implicit definition of roles, leads to flexibility of

the tasks of the firm's personnel. The firm allows its.personnel

to operate within their limits and only monitors for erroneous

behaviour. This flexibility also applies to senior managers who

oversee the running of the projects by acting as project managers.

In “‘Q;\;&wpﬁis&ﬂotf the president: "It has been a policy of this

company that the executive officers in the past and presently make

it a point .of keepin'g in touch with all jobs". The firm holds

monthly /m_gg%’s with all field management people in which it

reviews /specific areas of policy and procedure. These sessions

usually deal with topics on safety, cost reporting, procedures for

controlling the information such as revisions in plans, change

o'f‘ders and the administrative procedures that site personnel could

interface with. For each of these sessions a specific manager js
given the }esponsibﬂity under supervision of senior management :or
the ﬁrepar‘ation and presentation of the material. In cooperation
with the Montrea) Construction Association, the firm has arranged a
seminar on metric conversian. The - firm feels that education

benefits its personne] and resu]ts in improved performance for the

firm. Accordingly it. encourages its people to enroll in courses

3
oo~ -

S

K
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especially in estimating.

5.3.4 Computer Usage

The— f"i rm makes u‘se of computers only for payroll; it have no .
’computer of i}:s own. Three years ago the firm hingement
consultants to make a study /on the feasibility of the firm
installing a computer. M The nesults indicated that the firm's
vo]umqe of work did not warrant the purchase of a computer. In the
consultant's view, the firm required an annual volume of three
times its present volufne to Justify acquisition of a computer. §The
vice president, however, expressed interest in t/he use of
fomputers, indicating that this is one of the areas the f1r'm wants
to investigate in this period of reflection and of s]owdown in
construction. He says: "We feel today that management skills are
pretty hard to hire, and in order to get full utilization qf the
people you have, and not expand unduly, you need uthese techniques
and these tools that can take a lot of the mupdane parts of the
operation out and really leave the thinking aspect, the analysis
‘/ia\sp\ect, for the human factor". He :continued by saying: "I've
given much thought to the use of computers for accounting, for cost
' contro_l of projects and for schedule control. I think it'; a tool
that can be significant'ly in our favour". He believes that
computers will é'enerate project information which is fast and .
reliable and will allow senior mangement to receive feedback on
operations. The speed of the computer would also permit &F\ior

U
< = : \
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management to take quick action where needed. The vice president
indicated that the firm is limited in the amount of vﬁ)rk it can
undertake out-of-town because it is difficult for senior management
to oversee; the inst;a]}ation of“a computer-may not require frequent
site visits thus allowing rlnore free time for decision-making.

The -firm uses a code for all the project activities. This
code is similar in nature to the one in Appendix II. Estimating,

scheduling and cost keeping is done in accordance with this code;

however this is not computerized. .

5.4 PERSONNEL

Five individuals provided information on the roles of
personnel in the firm; these are the president, the vice pr_e:sident,
the lchief estimator, the project engineer, and a jlob
superintendent. Descri.ptions of these roles presented here are the
author's interpretation of the discussion held in the interview
process. The president was present in the‘inter‘view with the chief
estimator and took part in answering some of the questions directed
at the estimator. In defining t‘he‘ various roles, emphasis lwas
placed on project/p1 anning and cor{tro}. Due to the fi exibility and
5nforma'l*ity of the, ?irm, there are some characteristics which
deserve mention. The. roles of senior management are not clearly

defined; one may act in the absence of another. Each seni&r

manager is’ assigned to a project in 2he role of project manager';
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the firm only has 2 project managers who are not part 'of senior
-management, of which one is retiring. f’herefoﬁé, when.referring to
a project manager, the author usually 1‘§np11'es a senior manager
since it %s usually one and the same person. In Xliden.tifcying the
rol‘es with re{gpféct to project management emphasis was Np]aced on
the collection, processing, retrieval and use of information.
However, some difficulties were encountered becz;use of the informal

nature of the information tréﬁsfer within the firm.

'5.4.1 Senior Management
a .

The firm has a nucgleus of 5 senior managers. “Two are very

close to retirement and _are gradually r;elinquishing their
responsibilities in the operation of thg"fir‘m. Ownership of the
firm 1is in the hands of the three remaining managers. The
technical tra‘im'ng of these individuals includes lﬂarchitect, 3
¢civil engineers, \and 1 quantity surveyor. The senior managers

interviewed were the president and the vice president. Very little

was discovered from them about their administrative duties, since

the presid:ant is ‘retiring and the vice president, newly appointédn

Bl

to this positi%n, is consequently still i‘n the learning stage with
respect to his new position. Most of the “interview was directed
towards the r‘o]é of senior.- management 1in project planning and
control. [t was discovered that ih this firm a considerable .part

o
of the duties of senior management involves project management.
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.Therefore under this section the reijer will ql;o find thgﬁro]e of

the project manager, since in effect the  senior ménager is also the

project manager.
The vice president, a civil engineer, has been asyqciated with
© . s
the firm since 1960. For the most part his area of involvement has
. . 13

\ been in the operations end of the firm. In the last few years he

’

has done a great deal of work in the area of negotiations and

working as a member of a design-build tgam. Recently, due to the ’
1 n ¢

forthcoming retirement of two senior managers, he has been given

added éésponsibi]ities in the area of  administration and finance.
- q \' Since the roles of senior management are flexible, their
4 functions with respect to project management are interchangeable,

| - apﬁ the functions applying'to one appfy to the others. These can

be outlined as follows:

- develop together with the afchitect at the conceptual stage,
L’\)
the initial budget for projects obtained on a ne?otiated

[4

. basis

1
0 o

- price the estimate together with the chief estimator

- participate in negotiation§ with the client for negotiated
projects K

- a%fer award of the contract, prepare a woﬁk?ng estimate;
this is more detailed than the initial estimate and includes

~possible savings by the firm

- instruct the superingendent on /the quantities involved and

how to proceed with the work o C e




- oversee the developmént of t§2‘p}elim1nary §chedufe for the
durétion of a'project,_ahd input as -to the overhead charges
required .

- formuiate the fina]lschedule of a project, and monitor the
work to see that it is in‘accord;nce with the schedule

- make frequent site visits, possibly daily to inspect
quality, and progress in terms of time'and'cost -

,-'attend weekly coordination meetings with the subtrades, and
meeiinés with the architect, engineer and owners A

- receive and vreview a weekly ;;bour report from Ehe
.superintendent

- prééare a monthly cost report rg]atedltq\the progress of the
project . _ ¥

- request change orders from fhe client or hisyarchitect and

9

approve change order work to be done by subtrades - %

'}Each senior manager oversees a'maximum'of 2 projects at one
time. Because he maintains ciose contact with the ‘site through
ifrequent Site visits, he makes little use of the reports received
from the site. Their main function is to serve as a confirmation
.of what he sees, and, in faéﬁ, it was claimed that the recorded
_information se]doﬁ deéiatés from the observed progress. Monthly 4
each senior manager prepares an analysis of costs and cost to
complete for_ each préject. Thus the firm knows roughly on a

monthly basis its cash flow, profits and projected profit or loss

margins on its projects. In the event that "actual costshdeviate

N e e ae L
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considerably from estimated costs senior management investigates to

e

determine the‘cause: U )

The vice president identified three sourcés of difficulty in
the control of construction projects. The most serious p?ob)em:is
related to the flow of the decision-making processqespecia]]y with
regards to change order work where the architect has .to get

approval from the cljent and decisions are slow in being made.

This can interfere with the work progress significantly. Another

1

source of problems relates to the owner deiaying progress'paymentsqi
s

to thg firm and in turn the firm delaying them to the subtrades.
This chain of events can cause friction to develop between the
barties involved. = A third source of problems is related to the
ﬁature of tendering jobs. Due to the usual practice o% éccepting
the lowest bid the firm sometimes has to deal withJSubcontractors
that it does not necessarily prefer. The cooperation of the
subcontractor is vital but “the firm is not.always able to contral
it; sometimes the superintendent or foreman of the subcontractor is

not qualified for the work, leading to possible problems. The vice

preéident also indicated that, especially in negotiated work, the

i

firm has to take into considération the position of the client who
prefers to postpone the finishing work untif the space is rented so
that custom finishing can be done for the tenant.

In thé opinion of the vice president: "The strength of our
controi"procedurés is totally dependent on the time available to

ourselves, to visit the sites and stay close to them. The weakness

- - o

L
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is that it reéuires a lot of our time". The firm's projects are
located in the Montrea]‘ area, gdhich allows senior managemént to
maKe frequent site visits. However construction locally has slowed
down drastically. " The uvice president indicated that in the
future the firm will have to investigate ofher @?;as in which case
it would become difficult on the part of senior management to make
frequenf visits to the site. Consequently they must rely on
pﬁogress ‘reports. The vice Jpresident expressed interest in the

implementation of computers’by the firm in order to speed up the

processing of the information contained in the reports so that

‘action may be taken quickly when necessary. He also .gee]s

however,that changing the control procedure by using computerized
— Al
reports requires an education process of the firm's superinten-

dents, putting emphasislon more accurate reporting.

!

5.4.2 Project Engineer /

[id

As mentioned earlier, the firm's sen{or managers perform the
duties of project managers. The cfirh employs 2 othgr project
managers one of whom is retiring. The firm also emp]oys a project
engineer who in the opfnion ‘of the president will, with time,
assume the responsibilities of a project manager.' He is a
university g}aduate with a bachelor of science degree in
architecture and a bachelor's degree in civil engineering. He has

5 years experience, the last 4 with the preseht firm. He,;s most 1y

stationed at the site, although at times he is in the office, and
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acts as a liaison between the site and the office. However, since
the firm has only one project engineer, he can only be employed on

one project. His presence at the site allows the superintendent to

" concentrate his efforts on supervision of work and the pushing of

workers and subtrades, in order to maintain the schedule. The
project engineer at the initial stages of a project willy work with
surveying instruments in the Jayout of the building, and as
construction continues, h; will’ Brovide the superintendent with
informatfon and’ solve problems or\clarify areas of ambiguity in
drawings and specifications, so that the wofk may proceed smoothly,
wifhouf delay. The project engineer does not input very much to
fhe schedu{e made by the project manager. However, he is
responsible to ﬁake sure that it is adhered to &t the site. He

corresponds with subtrades, suppliers and consultants by way of

memorandums issuing reminders and obtaining the latest information

so that operations can proceed smoothly. .

5%4.3 Chief Estimator

The estimating department of the firm coﬁ%ists~of i'peoplg,
the chief estimator and two assistants. One of them is presently
1éoking,after projeets in progress. The other, a junior, does
calculations; checks, stamps and distributes shop drawings he

receives from the architects and engineers. The chief estimator is

currently the only one making estimates for new projects. The

4

senior manager ims charge of the estimating department. is the

e
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secretary-treasuref; however due tg'the informality an? f]exibiiity
of the firm the chief estimator may report to, and interact with
any senior manager. The background of the individuals in the
| ‘ estimating\department is one which-puts great emphasis on formal
. éducation:( The -chief estimator came from Britain whereu he
graduated from university as a quantity surveyor. . He came to
e Canada one year after Eomp]etion of his studies; he has worked for
general contractors for 22 years, the last 15 with the present
firm." One other estimator received a diploma as a technologist and , -
has 9 yéars experience. The thi}d estimator came to Canada 4 years
ago with a degree in commerce. He has attended courses offered by
the Montreal Construction Assdci&tion in bluép;{ﬁt reading and
estimating.. Indthe past, the firm had a fourtﬂ estimator who had
followed cburses at a college in conjunction with ‘thg‘Canadian
Institute of Quantity Surveyors. He was recently dismissed by the
/’// firm due to the shortage of work. In the opinion of the chief
estimator, a technical training has little importance to someone
becoming a good estimator. He believes that it all depends on the

w

personal ability of the individual.

The duties of the chief estimator are the following:

- starts negotiations of contracts withlsubcontractors, and

Y

hands over the information to the secretary-treasurer for
final award

- reviews estimates to see that- they are correct and that




every item is included, and ensures that the final price

covers every item included in the specifications

“
1

reviews the general conditions portion of the estimate,

" ensures that the firm is covered on all items, and obtains

approval of all necessary bid bonds from senior management

assigns estimators to perform an estimate.

The chief eStimator also performs the duties assigned to other

duties

prepare a 1ist of subtrades

" estimators; at present he is the so1E.person_doing estimates. The

of the estimator include the following:

* v

pick out from specifications special conditions
clarify with the architect any item that is- not clear on the
drawings and specifications and obtains addendums if

necessary -

‘prepare for the preparation of the estimate so that a

A

copplete package is submitted for final pricing
assign cost -codes to all items of the estimate
obtain quotations from all subtrades involved
make a preliminary schedule in order to érrive at a cost for
the general conditions '

once a job is obtained, together with senior management,

prepare a working estimate to see where the firm can effect

4

savings -

. R ——— =
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. - price change orders when construction is underway for thes

project

- provide the necessary information to the purchasing

department regarding the materials required for a project.

In general, the estimating department*does not get involved -in
‘the construction phase of a projet, with the exception of the
ﬁricing of change orders.' Neither does it receive much feedback
periodically from projects. The only formal feedback received from
the project ié ‘the monthly cost report which is made available to-
the estimators if they wish to.refer to it. Informal feedback is
obtained from conversations with the superintendent when there jis a
need. The actual pricing: of projects is done by the chigf
"estimator together with the senior manager in charge of the

project. According to the president: “Costs are based on past
r9corﬁs, previous experience, similar jobs and.a great deal of -
intuition".  The chief estimator, whea gsked if he would prefer
more detailed formalized feedback from projects, for the use of
estimating new ones, he repliéd: "That has been through my mind
just recently, wondering if it would be worthwhile trying to

establish something 1ike this. [ have not got past thinking about

it yet". On the same tobic of feedback from projects, he

, continued: “If we knoy too much, we'd be too expensive the next

time".

3

The firm does not have a policy of trying to expose estimators :

‘to the construction -site so that they' can gain a better
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understanding of the activities involved. The reason given for the

Tack of such a policy was the limited free time available to the

estimators. Whether the firm is estimating a large size project,
\

or a small one the same level of detail is used and the sami care’

is taken. In the event that the firm has many estimates which must
be submitted by the samé date then estimators must work long hours,
and receive help from other individuals in the firm including
senior managers in order to meet the deadlines. In the opinion of
rthe president, problems for the estimating deparfment are caused by
change orders which, according to him, invariably come at a time

when everyone 1is busy. ¢

-

5.4.4 The Job Superintendent

A jol;‘ superintendent is assigned to each project and is
responsible for the running of the job site. He is stationed at
the site where he supervises the men, coordinates the trades,
approves the ;uath of the work and handles the day to day
problems. fhe superintendent interviewed normally handles projects
whose average value is $7 million and whose averat};e duration 1is one
year. On such a project: ass*ist;%ng him would be 4 carpenters, 8

_-abourers, and a foreman who is chosen from this group only at peak

periods. He started to work in condtruction in 1950 as a carpenter

after obtaining a diploma as a technician. Two years 1later he

transferred to the present firm where, with time, he became

carpenter leader, foreman, and finally superintendent. His main

A\
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functions may be outlined as fo]]ows’: /

- schedule activities at the site, projecting them sometimes

2

up tb one month in advance -’ )

- layout the building in the initial stages of' constructioﬁ

- qrder the materials needed for work done by the firm's own .
force, through the purchasing department

V- procure rented equipment when required and return it when no
longer needed : v

- instruct subtrades 'as to the dates they are to start on a
project .

- coordinate subtrades, instruct them on mode of operétions,
© measure their progress and count their men on a daily basi.s

- control quality of work and see that 'it' is done according: to
plans and specifications ' '- ' .

~ supervise éarpenters and labourers directly employed by thé
firm o '

~ complete daily time sheets and - assign cost codes to the
hour:s of each man -

- send to head office we;ekly time sheets which consist of the o
daily time sheets assembled together for each week

- assign code numbers to sh’p's for material recejved at the
site, in accordance to the activity which the material is™
used for-

-

- issue minor changes, and inform the subcontractor to execute

the work
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- maintain a daily record of rented e;quipment and assign a L
. cost code as to whére equipment is used '
- take part in meetings’with the .architect “\and the client,
. and in coordination meetings with subcontrac'gors
- record in a Jjournal daily events, progress and major

problems encountered; these act as documents in case of need

_for future reference e

ﬁuring‘the day the superintendent walks around the site and

remarks on the work done by all the firm's men. At the end of the

day he takes appréximate]y 15 minutes to record *the information.

He claims that by doing it daily he is able to remember exactly the

- work done. However, if he misses one day he loses the rhythm and

tends to forget what was done when. He estimates that he spends

approximately 2 hours daily mostly after the 'working hours on
correspandence, recording progress, and contacting by telephone

~superintendents of subtrades and suppliers to try to solve issues

so that the project progresses without delay. In fact the
superintendent, keeps various records in the form of memos. The
only formal progress reporting he does is to complete time.sh‘éets
which he sends weekly to the office. The only feedback he receives
‘ from the 6ff1’ce is in tr:e case of mistakes. The firm does not

require from the superintendent daily or’ weekly ;;rogress reports.

The suggrintendent bgh'eves that coordination is the key to a

i . successful project. He views the maintenance of a project on

schedule and finishing on time as his first priority. In his
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opinion the factors that create problems and. the schedule to
deviate from that planned are usually caused by subcontractors
being late'in “executing their work, and supplier& being late in the
deliveries of materials, although he pointed out that these
factors may var‘yn depending.on the project. The superintendent also
believes that the firm's strengths lie in the quality of viork
produyced by the firm.

r

[ 3

5.5 SPECIFIC MANAGEMENT PRACTICES OF THE FIRM

Part of the intent of the questionnaires was to obtain a more
in-depth grasp of the control phase of construction projects.
Project control implies control of time, cost and content. These
variables, however, can be controlled onb} 1nd'irgct1y since they
are dependent on other \(ariables. For building constn:'uction these
are: cost keeping, scheduling, labour, materiﬂs, equipment,
construction methods, change orders, subcontractors and physical
progress. With regards to these variables, interest lies with the
‘1r'1format‘ion flow the company uses for control, the processing of
this information, feedback obtained, actions taken, and major
problems which tend to hinder coni}r‘oh Initially, the author
started with the premise that control could be described by way of
a systems analysis model which is based on information flow; this
premise is reflected in the questionnaires. However, it turned out
that the personnel of the firm do not think in terms of such a

model . This is consistent with the fact that the firm does not



have a procedures manual nor detailed written job descriptions.

Consequently, the interviews proved to be very useful since their
focus was reqirected to comply with/ the procedures wused by the
firm.

The questionnaires had been structured to cover general
aspects of control as well as specific technical details. However
fhe systems implemented by the firm are basically rudimentary in
nature. Thus by answering.the general questions the specific ones
were also answered. There is little mystery to the process. The
firm operates mostly informally, and has little sophistigation an‘d
complexity. Seemingly the firm has very few proplerris. Employeas
did not want to criticize the firm's practices. Therefore it
o became very difficult to determine if there were any problems with
procedures. grob1ems with thea%dustry, were better identified;

however these cannot be resolved at the project management level.

5.5.1 Scheduling ’ ,

At tender time the.firm prepares a preliminary schedule 'in
order to estimate indirect costs and to estimate the extra cost of
construction during winter. It is u‘sually prepared b} the
estimator in consultation with senior management and the
subcontracts department. bpon the award of the contract or at” the

\
commencement of construction this schedule is revised, refined and

*

detailed, in order to produce the final schedule. * The final

schedulle is usually in "bar chart form which consists of

v
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approximately 50 activities. The president says: ."One of thg
things we have stayed away fron, is becoming slaves to a computer
on a critical path schedule”. The breakdown of the schedule is
divided into activities which reflect the cost codes, used in the
estimate. - The schedule, however, is less detailed than the
estimate in that several items in the estimate are aggregated in;:”o
one activity 1in the schedule. Major. activities such as concreting,
are subdivided into detailed con;ponents having time units
consisting of days rather than weeké or months. Usually the firm
develops a rough schedule consisting of the work which it feels can
be done by subcontractors, gets the latter's approval concerning
the ability to meet the deadlines, and then finalizes i‘t. . /

The firm monitors the schedule very closely by frequent site‘
visits by senior management. The coordination meetings with the
subtrades are also used as a means of pushing‘ the subcontractors to
meet the deadlines to w:h"ich they agreed. The actual updating of
the schedule 1is done by the project manager only when there are
significant deviations or there are significant changes to be made
to the, work originally stipulated. At the site, the
superintendent’'s major concern is” to have the work execut;d
according to schedule. I,rl*‘we opinion of the superintendent, the
most important r‘equir‘emer;t to keeping the project on s.chedule. is

Q
the proper coordination of the subtrades.

5.5.2 Codt Keeping

a3

Senior management is responsible for projéct cost accounting.

b

-
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The working estimate which is formulated, aftxr ‘the firm has

acquired a project is used for com'barrison with actual costs. It«is
- B ’

4

also used in a niodjﬁed’ form for the firm's’'progress billing.” The

only other formal project cost report generated in the office is

1

the monthly cost summary. The information for this report is

- obtained from the reports received from the site and from .visits to

the site by the senior manager in charge of the project. The

superintendent 1is given a booklet with all the cost codes of

activities, and daily when he recaords the hours worked by the men

in the time sheets (Figure 5.2) he allocates them to the proper '

cost code. In the office, the paymaster allocates the costs.
Ma;eria1 and . rented equipment received at the site .is also
allocated to the proper cost codes. Monthly subcontractors also
submit a bill for progress. payment from the firm. The monthly cost

summary is circulated to all senior managers and is made available

"to the estimating department in case of need. The project cost

-

processing is done manually; the vice president feels that it is

slightly outdated in terms of the time required and the amount of

-feedback that senior management receives. He says: "We can't rely

on grinding out once a month all the costing because it is too late
to take effective corrective measures, so our reliance is presently
on our site visits and watching physically the operations being
performed and making sure that it ios efficient and effective within
the cost estimate we projected. So this takes a sigm’ficanf amount

13

of management time". By keeping close contact with the site,

&

-

1.
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seni(.)r" managers are well aware of 51] activities. Consequently
when preparing”progress billings for fhe clients, they know roughly
'the percentage of work that has been do;le. When thej are uncertain
they call the superintendent who provides the necessary ~1'nformat1'on
based on visual observation. '

The vice "president feels that the project cost reporyting does
not reflect :accurately the actual site progress; he believes that
thé total expenditure is correct, but the brreakdown 1:s not. He
says: "Wg would have to analyze carefully the costi’ng to develop

o
cost units for future jobs because they are not .accurate in
]

° .
themselves". [n the opinion of the vice president, the more
accurate the reporting the firm receives from the field, the less

time is required by sepior management for site visits, and the more

time that can be used for creative work.

5 5.~3 Labour

As previously ﬁlentioned. the firm executes 20 percent of :hei
work with its own forces.. The nature of ;:his work 1is general
labour and genérall carpentry. At the site, labour is contro]w‘sd‘by
the superintendent. He inspects all operations daily, and visually
assesses the rate of productivity. At the end of each,K day the

superintendent takes 15 minutes to record 6n daily time sheets the
-

number of .hours each man spent on each item of work. The

superintendent 1is required to maintain these records. The time

-

sheets are sent weekly to head office. There .is no feedback

ye




received from the office, except in the case of a serious error.

\ fhe firm, however, has no formal way of controlling productivity.

Normally tf\e‘superintendent knows his men very well since most
ag;orker's have been with the fir;n for many years, thus he knows ‘how
to handle each- one of fhem. The ﬁ'rm’does not have a foreman on
projects except for peak periods, and even then his cor;cern would
ble to push .the men, as opposed to writing’ reports. The
superintendent feels that he must E>e the one to do the reporting or
else he loses control. |

~" The superintendent directs the men as to the work he wants
done and how to do it. Sometimes hesdiscusses with his men how to
ltackle parts of a job so as to facilitate the work and mihimize

costs . As mentioned previously, the firm's labour force has: been

employed by the firm for a long time. They have been selected

over the years and are transferred from one pro‘J;)ect to another. In

fact when the superintendent needs a new man he goes through head
office to see if a man is available from qnother project. Only if
there is none available would the firm hire outside help.  This
allows the firm to maintain a steady and debendable work force.

In the opipion of 'the superintendent, the firm has no major
problems with controlling labour. He says that this is due to the
" fact that the firm has a steady work force. He adds that the only
difficulties that arise are related to the hiring of new men. He

says that new employees have to be super‘vi'sed carefully all the

time, and if their performénce is not satisfactory, the firm will




not keep them.

~

5.5.4 Materials

~

The firm purchases all materials for work done by its own
forces and some material for work done -bj subcontractérs.
Initially the material required is estimated and assiéned cost
codes by the estimating debartment, and the quantities are given to
the project manager, superintendent, and the purchQ§ing department.
Th¢ latter handles the purchasing of all haterials.‘“At the outset
" of a project, suppliers are asked to provide the firm with a
de]ivqry schedule for equipment to be manufactured for the job.
These d;tes are thus incarporated in the main schedule. The
superintendent, who does the expediting, . contacts the
suppliers periodically to ascertain if a matérial delivery will
be late. If so, he attempts to coordinate the work, in order Fo
minimize delays. Qhen materials arrive at site, the
superintendents assign cost codes. Since he is -usually the only
management employee at’site, the éontro] of materials is delegated:
to him. Formally he fills out a material allocation report. .
Informal control is done by visual observation. Problems related
to materiais are usually caused by late deliveries which can result

in significant delays in the project schedule.

&

5.5.5 Equipment

Most of the equipment used by the firm is rented as the need

-




arises. The only equipment owned by the firm consists of hand

tools which are used by its own labour force. fhe supe'r‘intendent
r'eciuests the“ equipment as it is needed, and the purchqsing
department makes the arrangements for the rentals. To control the
use of equipment, a record is kept of ‘equipment on . site. The

superintendent ‘records the days that the equipment is in use and
. 14

assigns the aﬁp‘ropriate cost code against the equipment ‘usage. ‘

Consequently the rental fee is charged to ‘the specific activity.

Ipformal control of equipment is done by the superintendent and by
senior management on their site visits. This consi;ts of visual
ins.pections taking place to deteffiine the usage made of equipment.
The only problem cited with control of equipment is that sometimes

there is a tendency to keep.it at site longer than needed.

5.5.6 Change orders y

2

Instructions for change order work are nofmaHy given by the

architect, engineer or c]'ient during discussions at progress

meetings-with the firm. Very seldom are special meetings called to

discussb the issuing of change orders.' The prbject manager _normaﬂy
receives estimates from the estimating department and from
subcontractors and compiles the information; upon receipt' of
approval by the architect, the Firm proceeds with the work. ~The
firm issues cost codes fqr all change order work; this is kept

separate from the bther items otf work. The project manager issues

change orders to subcontractors. On the average project, there aKe

AT
v
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approximately 60 major change orders a]though'in'some cases this

number may reach 100. Along with these there are changes made

B e

which are related to tenant requirements; these usually are of
minor importance. ‘

The superintendent feels that change orders are not the hause
of major problems at the sité although the president views them as

creating problems in the office. Inevitably they come at times

when the firm is busy submitting new estipates and consequently

they become obstacles. Change orders imply considerable
paperwork. Sometimes senior management must constantly pursue the

client to authorize the work and expedite the payments.

E
s

5.5.7 Subcontractors

N As mentioned earlier, the firm subéontracts appfoximately 80
pe?cent of the work. Negotiations with- subcontractors are
initiated by the chief estimator, and are finalized by the senior
manager in charge of subcontracts. At the outset of a project, the
ffrm discusses with subcontractors starting dates and duF%tions of
the 1attér‘§ work. Of importance to the firm 1is_ that the .

subcontractors maintain their schedule and that their workmanship

¢ meet the standards set by the firm. At the sise, the

superintendent coordinates 'the work of the subtrades and determines
whether . the quality s satisfactory. " The superintendent

interviewed believes that coordination is the key to success at the

site level; this implies having very good control of the subs and




scheduling them so.that no time is lost.® Every day he takes a

physical count of the _men of the subtrades and he records the
information. Hé also records the rate of their progress and makes
sure that no delays are caused. When there are major issues such
as delays to be resolved, it'}s done by the project manager at the
week]j coordination meetings. Here the actual progress of
subcontractorslis measured against their estimated one and measures
are taken if necessary. In the case when a subcontractor refuses
to cooperate, the only recourse the firm has is either to execute
the work with its- own forces and backcharge the subcontractor for
the costs incurred, or to replace the subcontractor. According to
the superintendent normally the ﬁrob]eus encquﬁtered with
subcontractors are not major. Usually subs require pushing in
order to do the york on time and according to plans and
specifications, He added that the firm is normally able to hire
good subs, a;d sometimes the blame for poor performance lies on the
foreman of the subcontractors, since some %oremen do not have the
pﬁoper qualifigations. .According to the vice president the firm
sometimes has ﬁo choice of whom to choose; this coup]gd to the lack
of adequate personnel and unwillingness to cooperéte can sometimes

lead to major problems of control.
{

5.5.8 Physical Progress

3 ¢

The senior manager responsible for the project is also

responsible fqr‘its physical progress. 'He approvei'all claims for

gl e 10

P
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payment from subcontractors and suppliers, and submité claims for
paxment to the client. He monitors physical progress during his
site visits by physically watching the operations being performed

|

and ensuring that work proceeds efficiently ‘and within cost

estimates. The job superintendent also monitors and measures

physical progress. This is done by means of constantly supervising
and codrdinating the Qork on-a dajly basis and by estimating
visually the approx{mate progress. There is no formal reporting by
site personnel on physical progress. The firm therefore relies

heavily on the information gatherig from the site visits of the

senior manager. Generally the senior manager knows the percentage-

of work done; if he is not certain, he calls the superintendent for
-further clarification. Normally the physical progress of the
subcontractors is assessed firstly by tpe superintendent by
reviewing their progress claim, and the? by the senior manager for
final approval and payment..

The vice bresident admits that the measurement and reporting
of physical progress is not accurate. He says: "We realize that
the superintendent has enough respons{bi1ity that we do not want to
overburden him with detailed breaﬁ&gw;s and reporting. . We are more

dinterested in the flow of the progress of the work". He also says

that since the firm's labour input is sma]],;jhere_is rio need for

emphasis on accurate reporting. He continues/{that in his opinion,

if the firm made use of a computer the firm would implement better

reporting, get better feedback and the necessary action may be
e - - ,

“

I




taken more readily.

—

5.6 SUMMARY y . - ~ :
UMY .

Attention has been fo q%ed_ {n this case stu&y on' the
collection processing, djsse f‘ation and retrieval of information
for purposes of project plénhing and control. An attempt is made
in Figure 5.3 to summarize the flow of information within the firm

)
for project control. Formal reporting is defined as written

‘information while informal reporting consists of undocumented

verbal discussion. Much of the day to day control of a project is
executed by way of informal reporting. Formal reports prepared. by
the firm for project control were not shown to the author. Control

I
was not shown to the author. In particular, the level of detail in

‘the estimate, schedule and monthly cost report was not examined.

The !degree of integration of these reports could not be
ascertained. .

The main objective of the firm, that of timely completion of
projects within budget is. not backed by way of extensive formal
estimating, planning, control and feedback. It is seemingly
pursued through the hiring of technically qualified personnel,
close <day to day project supervision Qy' senior managemeﬁt and
extensive experience of the firm's personnel. Reporting is largely
éxectutes by informal means. The degree of uniformity of reporting
by project management<;nd site management persohne1 could not be.

ascertained although the' individual interviewed indicated that

,“r }’
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different management .styles and mode of work are accomodated.
|

It would appear that success of the firm can be attributed to '

the following reasons:
A\

[y

(i) Most of the firm's work is negotiated and consists of repeat

’ business. ‘ ' _

- (i1) Management is careful to take on only that amount of work -
that it can execﬁte comfortably with .existing personnel:

(ii1) Management staff are highly qualifie& technically, have

considerable construction experience and have worked

together for a ‘lgpg time. The importance of the high
technical qua]if?cations of the firm's personnel with
< respect to its success could not be ascertained. It is of
interest to note, however, that the level of Sophistication
of the firm's procedures is similar to firms whose personnel
do not possess degrees in architecture or engineering. -
(iv) A1l the firm's work is conducted in the same market region
and it is intimately fami]iar’yith the suppliers and suhs in
this region.
(v) Senior management is directly invelved in both the
managerial and operationhl control of- individual projech
and keep informed, by-way of frequent ore] reports, site

visits and by direct preparation of monthly cost reports. >

As mentioned previously, it was difficult to get those

interviewed to identify management problems that they are -in a
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.’
position to ?nf]uence or to identify improvements in planning and
control practices "that could be made. In fact, due to the
impending retirements of several key senior personnel, the firm is
currently examining these issues and is attempting to undertake
strategic planning with respect to it; future. Suggestions for

possible improvements based on the information obtained are:

{1) Documentation of roles and responsibilities of personnel and
procedures to be followed.

(ii) Development of a manua] or computerized job cost account{hg
system which permits the routine aspects of repért
preparétion_ to be _de1e§ated to a clerk or. machine, thus
freeing project management time. This system should provide
}eports on cost and time to complete to‘faci1itate prompt
action‘on problem areas and feedback reb@%ts to estimating

- »

staff.

(ii1i) Development of a subcontractor report};é system on which the
subcontractor 1is required to  completed daily reports on
number of men on site and progress made.

Potential benefits from such improvements would include:

A

- (i) More ‘time available for senior management to undertake
strategic planning ;nd management control.
(i1) More time for site‘personne1 for operatjonal controls
(ii1) The proéision of more timely reports for effective project

control. ‘.



(iv) The provision of important feedback to management on project

- o . performance .in terms of time and cost for use on future

1

o projects.

1 ' - >
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CHAPTER ©

6.1 CONCLUSIONS o o

This\ study pr;)vides a ‘de;scription of the bujldinkcontractor
with respect to :‘.he problem of project planning and -contral with
emphasis on the latter. Detailed case studies of three successful
Montreal;baséd general contracting firmms engaged 1in buillding
construction," are presented: in which characteristics of their
ogan%zqtion are explored. Also provided is a‘f\rl‘amework for

research on the design and develgpment of contractor MIS 1n which

key MIS‘Variables_and parameters desc”?‘ibing each varijable are

identified. Where possibl-e:“ the-lmpligaf:ions of these parameters

with respect to the des'ign of MIS for indivai\dﬁal project control

are noted. The cooperation of the contractors interviewed was

<

fundamental 1in this study, _and their openness in providing

"information has allowed the objecf,‘ives of this study to be met.

L 4

6.2 UBSERVATIUNS

The main charactéeristics of the t'hree firms in the case

" studies with' respect to the framework put forth 1n Chapter ¢ are

outhned in lables %1 6.2. and 6.3. Observations which can be

made about the three case stugues with respect to the same,

ramework are outlined below. :

b.2.1 Problem

The firms subcontract 70 to 95 percent of the work. This




P

2.

3.
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implies that emphasis is transferred from planning and control
of manpower and equipment to-that of contro1‘of subtrades.
This ;Bntro1 c;n only be exerted indirectly through the
schedule and coordination function of .the geﬁera] contraétor.
The size of the projects combined with the fact that a large
quanti;y of the work is subcontracted does not permit the
firms to keép a large siFe staff which can maiﬁtain detailed
records.

Since the firms rely on repeat business from the. same clients,
Ehei; projects are usually similar in nature. This allows the
firms to depend on past experience thus partially justifying
the lack of need for forma! reporting. However, by keeping
few formal records, the fiims are limited in the opportunities'
of obtaining work which is technical}y more éomplex and

requires the maintenance of accurate records and formal

reportinge. . ' .

~

6.2.2 Organizational Context Y

. a6

(i)

Of thé three firms examined, two are family owned. Their
organizaf;onal structure gnd communication mode are very
much influenced by this type of ownership. The owners
generally seek to have extensive knowledge of day to day
operations‘ and imit quite carefully ~the extent of

delégation of responsibilities to non-gfmily members and/or
senior management personnel. This. manner of o@eraéing

appears to leave little time for rgfleétion an key decisions



(i1)

(iii)

andifor long range pfanning. The extent of delegation of

responsibilities and degree of long range plannihg by senior

management appears to increase with firm size.

The objectives which govern senior mange&ent's decision
méking for all three firms, in ordef of importance, are
survival, debelopment of a reputation for timely completion
of projects within budget and a specified 'percentage of
return on volume. Except for one firm, no formal strategy
aimed at achieving these objectives was identified. Growth
was not an objective of the firms, indicating a general

-

satisfaction with their present size and market.

The firms studied are marked by a high level oftstabi1ity

with kespect to key field and office personnel. Employees |
within the firm have tended to grow old together.' Their
close association over the years has obviated the need for

formalized information and communication systems. This has

" resulted in a minimum of bureaucracy, but on the other hand

(iv)

has tended fo limit the growth of the firm.

Heavy emphasis is given to on-the-job training and previous
experience. This induces in the firms a tendency to

maintain  the status quo with respect to their mode of

" operation. Consequently, it is very difficult for néw

employees possessing knowledge of more progressive modes of

’
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»

working to effect change within the firm.

In terms: of organizational theory, the organizational
context is best described by a combination of the classical

/ * .
approach and human relations approach. Little evidence was

seen of a systems approach to management - i.e. emphasis

. being placed on information-flow. Since most designs of

information systems reflect the systeﬁs approach, especially

those which are compdter based, care must be taken to have

an MIS designed for a contractor reflect the way in which
the firm operates. It is unrealistic to expect la}ge

changes in the mode of operation of a firm.

r

Person and Psychological Type

Most of the personnel within the firms gkamided had high

school education and many years of on-the-job traininé and

experience. The number of professionals emplayed by a firm

(i1) |

S (i)

seems to be correlated with the educational background of
senior management. Eveén when engineers are employed, they
too act on experience gained from the jobs rather than using

3 . 5
their technical know-how to innovate management procedures..

Most of the personnel interviewed analyze problems through
"intuition" and "feeling". They use few quantitative

methods. . .

Firms seldom seek outside help. Mahagement personnel move

L

_
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» ‘ '
up through the ranks ofkfhe firm. Skills sought by senior
management are usually similar to its own; this creates tﬁe

[N

same “psychb]ogica] type" throughout the firm.

.

Communication skills .of manggement persoﬁne] are affected by
their'experience and education. Since the majority have
difficulty communicaiing formally, a low level of confidence
is - placed 1in the accuracy of written reports; oral

communication i§ preferred.

Evidence and Mode of Presentation

s

Only one firm, the largest, makes use of computers in

project p]aﬁning and control. No firm uses network

. {"
techniques on a regular basis, nor 1is ‘senior mangement

supportive of their use. At best, detailed bar charts are

developed for large projects. Only one firm updated the bar

chart on a regular basis. At site level no one is able t¢

work with CPM. In general, lack of motivation &xists in

3

.

investigating the use of the computer as a tool.

The degree’ of formality and frequency of reporting and
comnunication increased with size of firm. Feedback from

completed jobs for use on future ones is extremely limited

and is done more by .oral than written means. Thus

¢

experience is seldom documented in a form which can be

hin 4

dl
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readily™communicated to otheq% or referenced by others.
P

(iii) The job cogt accounting syé%;n for the firms examined ranged
from §1most no system to 5 highly detailed computenized.oﬁe.

It wnyld appear that a firm which Tacks such a system is
precluded from poteﬁtia] opportunities ’such as. large
institutional projects and consfruction manage&ént contracts

for which detailed cost records must be maintained for the

4v Cclient,

(iv) Cash flows are usually generated at the request of the
of the client for use of the client not for project control

by the firms. -

6.3 AREAS OF POSSIBLE IMPROVEMENTS

14

Based on the findings of the case studies which relate to the

‘organization of the firms, possible improvements are suggested:

1. Documentation of roles and responsibilties of personnel and

prbceiyres to be followed.

2. In-house seminars to promote the need of accurate reporting so

as to achieve confidence in the reports made.

3. Development of a subcontractor reporting system to assist in

providing formal control over subcontractor prbgress.

4. Development of a manual or computerizéd job cost accounting



I system which permits the routine aspects of report preparation
to be delegated to a clerk or machine, thus jfreeing up

management time.

1 . .

- 5. Development of a forecasting system to project cost and time
to cbmp]ete to facilitate prompt/action on problem areas and

/ .
provide estimating staff with feedback reports on costs for

use on estimating future projects.

6.4 RECOMMENDATIONS ¥

Based on the findings of the present ~study, the foL},owing

recommendations are offered for further research work on management -

information ‘systems for the building contractor.

1. To identify the nature and diversity of values in. the
.variables PROBLEM, ORGANIZATIONAL CONTEXT, PERSON AND
PSYCHOLOGICAL TYPE, and EVIDENCE AND MODE OF PRESENTATION

based on the findings in the case studies and to explore their

implications for MIS design.

2. To continue the interview process with contractors. - This

| involves increasing both the number of f'irms. and management -
personnel interyviewed, as well as making amendments to the , :
questionnaires if necessary, in order to ref]ectymore closely

the nature of each building contractor's operations.

A

3. To create awareness on-the part of the éontractors of existing »

techniques in the area of project management; pm"nt out the




4.
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ds

strengths and/ weaknesses of these systems and, the feasib..imlity

of their imp]ementaﬁion by the bui Tding contractor. .This méy

_be done by way of a short course.

To initiate work on the design and development of proje;:t
management -information system for the building con}:réctor
which is basic in nature, and simple to understand and use.
It should not require drastic changes in the personnel a firm

has nor in the way the firm operates.



TABLE 6.1

"CASE STUDY I

. ORGANIZATIONAL CONTEXT

Firm

- Non-residential building contractor based in Montreal;

- In business for over 30 years;

- Family owned;

- Specializes ~in shopping centres and has built 50 in the last
10 years.

Objectives

- Objectives of fim are: ‘1) survival
2) development of a reputation for
¢ timely completion within budget
- Growth is not an objective :
- No specific strategy cited for obtaining objectives.

Project Staff
A.

3 senior executives

5 project managers

3 estimators (job captains)
7 superintendents
7 foremen : :
Project staff for large projects consists of the wvige
president, a project manager, a job . captain, one
superintendent and at least one foreman..

iw_lork

‘- yearly volume $10 million to $20 Million, increased at a
rate of 10% per year until 1976 when it declined due to
_Quebec situation.

- Totally in the province of Quebec with 80% in the\Mont real
area.

- Contracts are 40%' fixed price, 40% negotia(t;ed, 20%
management '
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4

- Large portion of work is obtained from. répeat bysiness.
- When the fim enters into competitive bidding its success
rate is 1 job in 16 bids.

—

E.” “Classification-of Decision Types Made by
Project Staff .for Project Control

i
Senior | Project Job Pob Superin-|Foreman
Parameters Management} Manager | Captairy tendent
Strategic YES N NO NO ‘NO
Planning .
Management YES Yes | soMe SOME NO
Control ' - /
Operational SOME YES YES YES YES ~
Control
F. Definit{on of Responsibilities and Policies \

1
i
. |
.~ Communication does not follow direct lines of command,
rather it takes shortest path . ) -
- no written: job desciptions except those made up by one \
project manager and not adhered to by fim ‘

- no policy manual outlining procedures to be followed exists
I PROBLEM (Project Planning and Control) \

A. Characteristics of Average Project

- Value: $10 million . . ‘
- Duration: 12 months o ‘ S .-
- Form: 1 storey shopping cdgtres . ' :

Technical complexity: simple (standard features) -
Degree of definition: at times only conceptually defined at
the outset !

Familiarity to fim: repetitive nature of projects leads to
high familiarity of project staff with projett type
Contractual arrangement: negotiated

Percentage subcontracted: 70 percent

Total work force at peak: 150 men

F?Q's work force at peak: 50 men




C.

ii

i

iv

Environment

Client: Private investors

Construction Mode: Fast Tracking -

- Labour types provided by ‘firm: masons, carpenters and
labourers .

- Material provided by firm:’ usually supplies for work done
by own forces .

- Suppliers: mostly local ,

- Equipment: firm owns no heavy equipment. When need arises
equipment is rented; subcontractors provide their own
eqiupment .

- Subcontractors: mostly local

- Extras: average of 300 change orders, value is 20% of total

value of projects .
Control System ' ’ ' 3

Techniques:

simple bar chart consxstmg of 30 activities; not foHowed
beyond halfway point of project

no cost code system °

- no formal cost accounting

no ‘'use of CPM

Information System:

- few formal recopds kept and utilized. No unifommity in
recording practice between project managers. System 1is
manual and largely verbal or informal..

- at site job records are kept -by Superintendent; the fivm

enmploys a job clerk only for very large projects. -
-.no job cost records are kept at site.

Control: Variahles :'

supervision
visual inspection
- experience with similar jobs L
regular job site meetings o .

Management Action:

monitor and measure progress by way of visual inspection
pursue subs; insist on good quality work and qualified site
personnel

overtime

schedule ‘ ; ,.‘ . ‘
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I ERSON AND_PSYCHOLOGICAL TYPE

with reference to Project P lanning and Control

15 roject

/ Senior Superin- | Job Captaini
/{ttri butes Management Manager tendent (estimator)
Age 1A11 over 50 {from 40 all over 25 to 65

, to 65 40 B B
Education 2 High school [High school jHigh school {1 uncomple-
1 engineer 1 quantity jat most ted univer-
: surveyor sity, 1 un-
related uni-
> versity de-
N gree
Experience orr the job , ([work their fwork way up lwork way uwp
experience way up through the [through
: ) ranks ranks
Te¢hnical no formal most 1y for-jmostly for- |l has taken
Skills technical mer carpen-{mer carpen- [courses in
training - ters only }Jters coursesjcivil engin-
1 quantity {in blueprintfeering; 1, |
surveyor |reading and jevening
estimating courses in
bluep r-int
reading and
estimating
Communication [mainly verbal |mainly ver-]verbal < \;erba] and
Skills {bal .~ {formal
Management no formal man-{Ne formal |[No formal No formal
Skills agement train-|training {training training
ing
Résponsi- ¢ oversee.and .|Dependant |day to day only for.
bility partake in on experi- |running of quantities
. the day to ence of in-{job )
running of dividual
the projects
Openness” to Satisfied Satisfied |Satisfied Satisfied

New Ideas with status with status|with status {with status
quo quo quo quo
P referred judgement Jjudgement |judgement Jjudgement
Mode of based on based on based on based on |
Evaluation past ex- past ex~ |past ex- available
of Problems perience perience |perience data.
Preferred Intuition Intuition {Intuition Intuition
Mode of Per- (based on past {based on |based on based on
ception of . experience “|past exper-|past experi-§past experi-
Problens ) ience ~ lence ence

1 .
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A.

B.

C.

D.
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EVIDENCE AND MODE OF PﬁESENTATION'

.vlnformation Gathered:

o

T-man  hours, mterial deliveries, equipment hours, job

progress, sub progress, change order wark.

Method of Generating Information:

Q

- mostly informal, v1sua1 lnspectlon preferred

- very little processing is done for purpose of project .
control )

- for progress payments quantities are measured

- time sheets for labour but time not charged agamst

activities . , ’ : ¢ * .a
: )
Pode of presentation: : .
- Informal: oral reporting from site o

minutes of job site meetings
- Formal: Tabular reports of project progress for clients

-

“Frequency of reporting: B v

Al

- normally weekly for job meetings . :
- oral reporting is done at irrégular intervals

- APPARENT PROBLEMS WITH PLANNING AND CONTROL

¢

- Control "over subcontractors' perfomance -
- Change order work disrupts planned\schedule
- Llack of confidence by senior management in written reports

APPARENT STRENGTHS OF THE FIRM

4

- Reputation fo bringing projects in on schedule within budget -
- Personnel highly exper1enced and have worked together for
many years ¢
- Able to fast- track successquy
- Flexibility in mode of operation” and in allowing for
differences of management style

-~ %

4 - ’ ‘
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U
TABLE 6.2 . R

2.,

- " ,-BASE STUDY I1 >

\'

ORGANIZATIONAL CONTEXT

Fi

*

- Non-residential building contractor based in Montreal;

- In business for over 40 years;

- Family owned; o

- Specializes in  all building: projects (commercial,
jnstituional, industrial, high rise residential) over $5
million; has built many in Montreal area.

Objectives o /
N .’ '
- 0bjééf1Ves of fim are: 1) Survival
' : 2) Development of a reputat1on for

& (™ timely complefion within budget:

- Growth is not an objective

- Specific strategy to obtain obJect1ves look for work in
other markets; extensive attention given to formulation of
detailed schedules for projécts; use of computerized cost
accounting system. ‘

Project Staff

.3 senior executives . : . .
5 project managers :

3 estimators (chief estimator is also contracts manager)

7 superintendents

15 foremen

total of 130 employees Co
Project staff consists of a proaect «manager, one
superintendent, one clerk and at 1east one foreman.

\ o .
)

NOY‘k « N ‘ -
- yearly volume $40 million, declined gince 1976

~ ° »
) »

3

¥



- 208 -

J

<

Tofa]]y in Eastern Canada; 80% in MontreaV area

has, investigated unsuccessfully other markets (Western
Canada and Middle East)
Contracts are 50% fixed price, 25% cost plus, 10%

negotiated, and 15% management.
Moderate portion of work is ‘obtained from repeat business

When the firm enters into competitive bidding, success rate

is one in 20, a 10% success rate is considered extcellent.

II

-

E. Classification of Decision Types Made by
Project Staff for Project Control ;
Senjor Project | Estimator | Job Super- | Foreman|

Parameters | Management. _Managc::;r 'intenQent .
Strategic YES SOME SOME <N, NO NO
Planning -

Management | " SOME . YES SOME SOME NO
Control P

- 0perational NO SOME NO YES SOME
Control
- y

r .

F. Definition of Responsibilities and Policies

Communication does ‘not follow direct lines
takes shortest path
no written job descriptions: except for c]erk

of command but

no polic Ly manual outlining procedures to be followed except .

for note’ book for the clerk - ' -

. PROBLEM (Project Planning and \g;ntrjol) -

A4

. [ 4 . < (14\/’// /4
Characteristics of -Average Project .
Y .
—%‘4’9 R %N - - -
- Value: $15 millign " -
~ Duration: 24 months
- Form: mostly multi stomy{omem1al buﬂdmgs 2R
- Techmca] co{plexny varieés frém simple to comp]ex (e.g.
university buﬂdmg) Y

t
L3

(43
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- Degrée of Definition: dsua]iy plans and specifications are
complete at the outset
- Familiarity: . some similarity between p,rogects, however

prepared to undertake projects of v% nature

2

- Contractual arrangement: fixed pri

- T;r‘c;eni:ag;e subcontracted: 90 perce
otal work force at peak: 200 men

- Firm's work force at peak: 25 men

Environment ‘ . ' )

Location: Montreal

Client: "Private and public entities

Labour types provided by fimm: labour and minimal carpentry

‘Materials provided by firm usually supplies for work done

by own forces o

Suppliers: mostly local

Equipment; firm owns no heavy eqmpment when need arises,

equipment is rented, subs provide their own equipment

- Subcontractors: - mostU local; one subcontractor is a
subsidiary company of the fim

- Extras: average value of change order work is 9% of the
total value of project ‘

2

k3 N
Control System

U B |

-~ Schedule . : a

L . \ e
) 14

Techniques: L : S
N

- Bar chart consisting of 60 activities; detailed bar charts
for -each major activity are done w1th time units down - to
half days :

- Cost code system act1v1ty -based

- Computerized cost accounting

- Use CPM only at client's request, but never at site level’

Information System:

- Reports from site on time and prégress

Visual, inspection /

Information conversations L L e
- Monthly cost reporting done by computer ~

Formal weekly meetings <

Control Variables:

Al

- Supervision ) o -
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‘ . .

; : . - ‘Monthly cost summary reports ~ X -
! -.Cost to complete report ‘
- Daily reports from subtrades
- Coordination meetings with subtrades and with anchltect,
.engineer, client \
w - Experience from similar jobs :

1iv) Management Action: - ' )

- Coordination of weekly meetings and set tasks

* - Measure progress and monitor schedule

«+ Pursue-subs “insisting on good quality work and qualified
personnel, and maintainance of. the schedule .

- Expedite material deliveries

- Order subs and own forces to work overtime




I11 PERSON AND PSYCHOLOGICAL TYPE

with reference to Project Planning and Control

Senior Project Superin- Estimator

Attribltes Management Manager tendent

Age from 30 and upfall over 40fall over 40 |25 to 50

Education atl high”’ 2 engineers|al} high all high
school rest high }schaool or school .

" school , [{less

Experience on the Job exposure tojwork way up |work way up
training and Jestimating [through the |through
exposure as well as lranks - ranks

project
‘ management

Technical Formal train- {2 engin- former car-

Skills ing and even- jeers, oth- [penters, coursés in
ing courses inlers eveninglcourses in |blueprint’
estimating CPM{courses {n |blueprint reading and

estimating |reading and |estimating
and Constr.{estimating
planning

Communication |mainly verbal |mostly for-{mainly ver~ {verbal and

Skills " mal some bal formal

verbal

Management little formal }|}ittle for-|no formal no formal

Skills training mal train- [training training

ing ‘ s

Responsi - ask questions schedule day to day |prepare es-

bility perifodically jand controljrunning of |timate and
about project [resources |the site ac-{price .
progress and fand overseejtivities changes
review monthlylday to day ~
cost report running ‘of

project

Openness ;to limited time |limited limited time{limited time

New [de devoted to as-{time de- devoted to {devoted to
sessing new }{voted-to assessing assessing
ideas . |assessing |new 1deas |new ideas

new ideas
- {Preferred Judgement judgement |judgement judgement

Mode of based mainly |based on based on based on

Evaluation on past exper-jpast exper-fpast expari-|past experi-

of Problems ience with ienge with |ence ence
some based on |some based i
facts from re-jon present
ports facts

Preferred intuition, in-{intuition, |intuition |basad on in-

Mode of Per- [formal reports{infarmal .[based on tuition and

ception of based on past jreports past experi-jon previous

Problems experience based on* |ence Jjobs

© 777 |soie based on {past exper-
{facts from re-lience, some
ports based on
facts from
/ .

reports A’/J\

R S T

R I e s




A.

s,

L\&V EVIDENCE AND MODE OF PRESENTATION

Infonna{tion Gathered:

= man hours, equipment hours, material deliveries, job costs,
Job progress, sub progress, change order work

Method of Generatings Information:
® é! '
- reports from site on time and progress

- - weekly meetings

- visual inspection monthly cost reports
- nforma] discussions

.Mode of presentation: /

- Formal: Detailed bar charts, tabular computer processed
. cost- data, job minutes
- Informal: Visual inspection and oral reporting to senior
management. .

Y

Frequency of reporting:
s

’ \

- from site done weekly: reports on time measurement
- at the office cost reports done monthly
- discussions at irregular intervals

APPARENT PROBLEMS WITH PLANNING AND CONTROL

- Assigning of proper cost codes to act1v1t1es for propef
control and future reference ,
- Control «over subcontractors performance

" APPARENT STRENGTHS OF- FIRM,

- The use of tools and techniques for routine reporting —

. 1 2
- .Reputation for bringing projects on schéedule within bydget
- Versatility to handle various types of building projects
partly due to keeping of formal records .
- Relatively good control over sub trades
- The sense of/teamwork that senfgr management encourages

3
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CASE STUEY 111

, . J

"ORGANIZATIONAL CONTEXT

Firm

- Non-residential building contractor based in Montreal;

' - began business in residential construction.

- Owned by senior executives '
- presently in state of reflection about future market,
considering greater dinvolvement in property development and
management

Objectives : ;

- Objéctiveseof firm are: 1) Survival .
2) development of a reputat1on for
~ timely completion within budget
- Growth is not an objective
- No spec1f1c strategy to obtain objectives

-

¢

Project Staff . )

5 senjor executives (2 are retiring)

2 project managers (1 is retiring)

1 project engineer ‘

3 estimators

Project staff consists of a senior manager who is usually

-~ appointed prOJect manager, one superintendent and a foreman
for peak per1ods, for a veny large JOb, a project engineer

would be assigned. L

A

Work

- yearly volume $10 million torEZO\nﬁflion, eclined sinée
1976. . .
Totally in ‘the prov?zce of Quebec;-95% in Montredl area
Contracts are 50% fixed price, 45% negotiated, 5% management
Work is obtained almost totally fram repeat business

When fim enters compet1t1ve bidding, succgis rate is one in

25 L - .

-
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E. Classification of Decision Tygés Made by

| . - Project Staff for Project Control
Senior Manage- | Project Estimator Job Super-
. ment/Project |Engineer intendent
Parameters Management
. ————— |
- J Strategic YES ’_____ggﬁ______k____un___,_-_ﬁgh_——————Ne~
' Planning ——f——— | '
Management YES YES SOME SOME
) Coqpro] ‘
Operational SOME YES NO YES
Control -

F. Definition of Responsibiiities, Policies . ///\“
- communication does not follow direct lines of ~command but

takes shortest path -
- no written job descriptions
- no policy manual outlining procedure to-be fol]owed‘
-~ . '
~II  PROBLEM (Project planning and control) '

¥ / -
e

A. Characteristics of Average Project

i -

- Value: $1 million /
- - Duration: 12 months
- Technical complexity: simple (standard features) e.g.
office buildings , .
, . - Degree of Definition: at times on]i[ponceptua11y defined atq

the outset
. - Familiarity: New work very similarito previous work
- - Contractual arrangement: negotiated

{

SR Percentage subcontracted: 80 percent™ .
- Firmfs work force at peak: 12 men ,
‘ .. ) : > s , © . .
8. Environment ' , ” | 1
v - Location: Montreal ) ' < ) o .
- Client: Private investor . “ N

- .Labour types provided: lqbpur and some carpentry

: » -
p : ‘ |

R s LAY
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v ——€sControl System

« ii

iv
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¢ i

- Materials provided by firm: supplies for work done hy own
forces as well as by some subtrades

- Suppliers: mostly local

- Equipment: firmm owns no heavy equipment, when need a'rises,
equipment is vrented. Subs provide their own equipment

"~ Subcontractors: mostly local

- Extras: average number of change orders is 60.

B —

Techniques:

/

- Bar chart consisting of approximately 50 act1v1t1es g : / ’
- Cost code system activity-based ‘ , {

Information System.

~ speedy memos when records are necessary at site

- monthly cost reports

- bar chart

- coordination meetings - -

- visual inspection by senior management from site visits

- verbal reporting . b

Control Variables:'

- Schedule .
- Supervision il . _ ) )
- 'Monthly cost reports
- Coordination meetings with subtrades and architect engineer;
client ,

- - Experience from prévious jobs ' |

Management Action: .
1
- Coordination of weekly meet1ngs and ass1gnment of tasks
- Measure progress and monitor schedule -
- Pursue subs .insisting' on good quality work and qualified - .
personnel, and maintainance of the scheqtl

WSl s, 161 5e - -
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IIT PERSON AND PSYCHOLOGICAL TYPE

with reference to Project Planning and Control
N -

Senior Manage-] Project Job Super-
. ment Project Engineer | intendent Estimator
Attributes Management
Age 45 to 75 30 50 25 to 45
Education University University {high.school |University
graduates graduate or college
Engineering Engineer- graduates
Architecture JArchitect
Experience on the job. 4 years worked way ({on the, job
training and |with pres- jup through |training and
exposure ent fim ranks exposure
Technical civil engin- |Engineer evening Quantity
Skills eers architect ' courses, Surveyor.
quantity sur- former car-
\ veyors penter
Communication |some ggFﬁiT\\\~ ome ?oﬁmal mostly ver- jverbal and
Skills some verbal iBﬁE‘verbgl\ba] some formal
‘fermal\\\\
Management no formal no formal |[no formal 7ﬁ?ﬁknmgﬂ\\\\
Skills training Eraining training training
Responsi- schedule re- ﬂiaison be-{day to day |prepare es-
bility sources as ~ |tween site {running of |timate and
well as get and office |site activi-|price
_ involved in ties changes
A gday to day
problems
Openness to . {Some dissatis-|Still Satisfied Satigfied
New Ideas factibnq(ﬂﬂl\\learningﬁ with Status |with Status
Status Quo process Qua ! Quo
%beut\gggl\
struction®
\ N
Preferred Jjudgement judgement . |judgement judgement
Mode of mainly based [mainly based on = |base av-
Evaluation on past exper-}based on past experi-]ailable data
of Problems ience ‘Ifacts from {ence from previ-
documents ous esti-
mates
Preferred Mode]Intuition, Based on - |Intuition Intuition
of Perception {based on past }data and based on and past ex-
of Problems ~ [experience some intui-{past experi-|perience
‘ tion ence

TS




v

A

B.

c.

D.

v L] - . \

EVIDENCE AND MODE OF PRESENTATION

Information Gathered: a ¥

- man hours, equipment hours, material deliveries, job \
progress, changeorders, and sub progress

Method of CoUecting Information:

mostly informal, visual inspection preferred

monthly cost reports are done for purpose of project control
time charged against cost codes activities

quantities are measured by visual inspection for progress
payments \

Mode of Presentation: \

bl

- Formal: minutes of job site meetings

speedy memos ,

reports of project progress for cheni:l . "
- Informal: Oral reporting from site

T

Frequency of reporting - ) ‘

»

- weekly from Jjob site
- monthly for processed 1nformat10n frcm the ofﬁce

APPARENT PROBLEMS WITH PLANNING AND CONTROL . =

>

- ‘The flow of decision-making process with regards to change
order work N
- De]aygf progress paymerts. by the owner C e e

- Contr@® of subcontractaor performance

- Too mbch time spent by senior management for site visits;
implies little time for planning strategy
~ Lack of accuracy in reporting
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VI  APPARENT STRENGTHS OF FIRM:

- 258 -

AN

\ N

- Senior management 'i's —diwectly involved in the running of a
project \ _
- Management#is able to obtain amount of work which it can ' .

- Mapagement staf

are highly qualified,

execute comfortgﬁ;yu

have considerable

experience and _hdve worked together for a long time,/ '

v

-
w
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DUESTIONNAIRE-FOR SENTOR MANAGEMENT

' 5 3
~, FOR RESEARCH PROJECT ON CONTROL SYSTEMS
FOR THE MEDIUM-SIZED CONTRACTOR

- ' 4

.4 N

!

I/ SIZE AND CHARACTER OF THE FIRM AND ITS OBJECTIVES

3

<

1. -Plféase 1ndiFate wh"g"ch roi*w\ygqr firm tygméLLy assgmes:

4
/ General Contractor | :

. Trades €ontractor .

>

Engineering Contractor ‘\
'De,sign Build . ¢
*  Construction Manaqmént’ '
" Other (please specify) -

i

&

e A

bprox‘imatgw brépkd:mn of the ran_gé""of projectsﬁ
R
Lo AT B
. Residenfial
Commercial ' '«
Light Industrial.
. Heavy Industrial .
Other (please.Specify).

-




s Centre for Building S’rudiés
Ceq‘rre des etudes sur le bétiment
3,

{

The average annual volume of the f1rm at present, in current
dollars is:: . .

Jets than $1 million

$1 million to $5 milljon

$5 million to 510/%1111on

$10 million to $20 million

$20 million to $40 million
e over $40 million

and the average gfnual rate of growth ovér the last 3 years
- ha% been, AT - ' P

r's
" At any one time thé‘ﬁ?%m'is involved in:
\ ~
2-5 projects
6-10 projects L
11-15 p}ojecfs \\
16220 projecgts
/31430 projectiq%
"+ “over 30 projects

' * 4

L
.
/ ' <

The f1rm s progects ﬁange ﬁn va1ue from S
and in durat1on from months to ‘. mon;D} '

R
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Centre for Building Studies ! - ' v
Centre des études surlé bdtiment  + ™~ : _ . . B
o s ' ) ] ' /
.L\ ':’ . ,
4 b o ' ) ' .
Coaf3 R N T v « "
(“ T | I T R
0w - T A g . .
. - - - /. N .
6. The geographic.distribution-of projee®s is roughly as “foll . R
~ . - \ ) 'h-.. -, N s n "
’l’k’ - Montreal  ——-- . » ’ >
.\ e ,
‘ Quebec, : .
. , T f , e
' Quebec” and Onta’mo y
_ ' . Eastern Canad‘a .. > o
, o %a  Westewn Canada ¥
" International A
\k ". & »
7. The mix of contract types the fiem is ncrmaﬂy engaged 1n 15 oY
roughly-as follows? . PN v\
/ ! a ‘ %‘ e e . o Ts
" » ) Fixed pric? ’ T e ;___;__ q | .
_ " Cost plus fixed price . : . U . -
, Core Cost plus percentage 4 o e
. o Negqf'iated Y. k
. * ' . Construction Management, - : -
P Tyrnkey (Design Build) L ' 4. M
. . - N n: - - @ @ o
. ' . - L, e
8. Head office staff consists of peop1e of which are .
, clerical staff. Site personne1 mamtained full time by the
© company include superi ntendents and - foremen. o .=
& . - * ‘ . )
4 # N
A ‘J ,
4 '.l._/4. R
o . ’,
. . /‘/“, s T ‘. 3
‘n /\// - %
7 i ‘ . M



n Centre forBuilding Studies
Centre des études sur le bétiment
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Please sketch the organizationf chart for your firm in the
space provided below. Please show key persopnel, their
educational background and lines of authority.

-~
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Centre for Building Shudids
Centre des études sur le batiment

10. With respect fo the organization of site management,
- useful to consider project
the following table and indicate
typical site orgqnizaﬁion employ

i

L}

.acgarding to size.
in the spa

4

it is

. Please complete
allotted the
d for eadh~prQJect séze.

X

Project Size

Large

% of to{a1 annual projects

Typical project type (#.e.,
residential, industrial,
commercial’, etc.)

' 2 A
Average valug S @_4;}

Average‘dwratioh (months)
MNormal éontrac;ua]
arrangement with owner ™

Average prOJecﬁ
work force s1ze .

Average number of‘§1te'Workers
d1f§ct1y oq,your payrold

% of work subcontracted and -

typical number of subs/project

Nature of work performed
by y@ur own forées.

»
Average va]ue {$) of - ¢
change orders as % o#

average project value (%)

Maintgnance of job records:
% at sitey % at head office

]

>

R

rl .3 4."» .ﬁ ‘
s w - B m L3

- , . s
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»Typica1 site staff organizational -chart for sma11“s1ze projects P
(including interface with head gffice) R '
‘ - . . . , ‘ ) , . 3 - .
. s 4 - -
¥ - . !
o ;o * - * - ‘
| ; - o :
N ) ,
%‘7 v W L4 £
- ! * ™
v \ “ ) e . Y .
o =~ ¢ - - -
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Typical site staff organizational chart for medium size projec
(including interface with head office)
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11. Listed below are saveral -possible objectives for a construction
firm. Please identify, in order of importance, those objectives
pursued by your firm. = ’

»

, . ighit
. . s, P ,
a) Percentage refurn on volume not less
‘ than some predetermined number C
< b) Development of a reputation for timely ) )
+ completion of projects within budget
i
c) Maximization of return-on equit} . ‘
' d): Attaipment of a specified rate of . ) .
annual‘growth in dollar volume. \
e Diverszficat%on into other
orms 6f construction . ,
f) To become a national A
construction company . R
\ *« . ' R X
g) To become an international
construction company. ’°
h) To become a development compahy . " o
i) Dther (please specify) N k B : . |
. ‘ i A \
g o L N .

- ) ]
y B ~ “u N
Without disclosing confidential, information, please describe briefly
the strategy employed to attain your firm's objectives, .-

» & <

(S




2. To what extemt do you define all the Tokes of management personnel

»
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N .
.Y
4N B !
LI WMARAGEMENT: POLICY AND PRACTICES . Y v
e (to be completed by way of interview) . . ‘

N
v

How do you train andjor upgrade site management personne1 to
"ensure optimum performance? .

in terms” of their functions, responsibility and authority?

* &3
\\ . r

‘3\ Does your firm have a company policy handbook which sets forth

4.

1

1,

r

the roles of personnel and procedures to be followedi,
B}

If yes, who prepares this handbook, how oft8n is it rev1sed and
what specific roles and procedures are treated?

. . -
P1aase describe what use is made of computers by your firm and T
the Wture of your experience with them.

oy

11 ROLE QF SENIOR MANAGEMENT IN INDIVIDUAL PROJECT CONTROL

(to be completed by way of interview) r
a - k
N K3

. Please describe the ble of 'senfor managemento in individual project
~control, in terms of control of labour, equipment, materials,
change orders’, subcontractors, cashflow, productivity, physical
progress and time. Issues to be addressed should include information
received by senior managemer\t level of detail, format and frequency.
and decisions made and action initiated by senior management \

'
K

Aorassmitland s

T
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2. Please describe your views regarding ‘the effectiveness of your,
project control procedures emphasizing both their strengths |
and weaknesses. Given the availability of funds to improve
these practices, please indicate how you would proceed and why.l

L

\
A

3. Please rank, in order of importance (most important first), the ‘ )
factors which, from your experience, cause projects to deviate .
from their intended performance in terms of cost, time‘and quahty.‘

4. How would you describe the étti tude of (site management personnel
with-respect to the need for accurate and timely reconds on job
‘progress and their role_ 1n providing‘such records?

L) . . P .
‘ ~ T ————— _\) . ,

* ‘ o -, ]
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o QUEST TONNAIRE FOR CONSTRUCTION MANAGER

FOR RESEARCH PROJECT ON ( ONTROL SYSTEMS
FOR THE MEDIUM-SIZED CONTP.ACTOR

) 4
¢ L]
[ v . W .
Preamble - .

The objective of\our study is’ to seek ways to strengthen
present construction projeet control practices as they relate to the
control of 1abour, equipment, materials, change orders, subcontractors,
phys1ca1 progress and productivity.

- To ensure that the-output of our research wkl1l serve the
needs of the medium-sized contractor, your input with respect to-
general background information as we]] as speci fic details regarding
project control practices is essential.

v . 5‘ R N
[ BACKGROQUMD INFORMATION “ . ‘ .
. ) , A _ ‘
12 With respect to the organd, jon of site management, it is useful ‘
to consider projects lac ng to size. Please indicate, ﬁ\&he "~
space allotted, the tymcai site management organ1zat10na1 structure

emp]oyed for projects of’ smaH, medium and large size, respectwely

o
|

r
),
s
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Typical site staff organizational chart for small size projects ) ‘
(inctuding interface with head office) ¢ o '
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_Typical site.staff orgam zational chart for medium si ze pro;ects .
‘ {includi ng interface with ‘head office) _ .
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fypica] site, wtaff orgamzatmnﬂ chart for, 1arge size projects
(includihg mterfa;:e vnth head ofﬁce ‘ .
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To ass1st~rus JAn gaining a perspectwe on the genera'l managemefit

‘ ‘ 20
e pract1des of your firm, please plete Tab1e I. 1 .
; — ‘ S ! — R
. ’ , - h o7 : 3
. . L] ’ > L ‘ .
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\ E TABLE I.1 - ) o
N ¥ ST \ PROJECT S1ZE
, \

. . .
’ \ ‘ \m ; v
= . QUESTIONS o SWALL | MEDIUM | LARGE
s * SCHEDULING : y ) ’ '
N by

)
\
\ 4 1. Do you prepare 3 schegule with your estimate? - \

| " YES - a) Using own staff » ,
b) Using the assistance of a S : .

. service bureauy ) o

. + C) Using bar charts (not ®

, based on CPM) .

‘ . d) Using CPM . : -

e} Using other methods. M . .

‘1 '2. 0o you use schedules during the work? . { / y
NO v 3

b) ¢PM

\ ; © YES - a) Bar charts (not basedan CPM) . : %
} * * EN 5
! ¢) Other types

‘}}
3. How often do you updata your schedules?
a) At regular intervals I’ . =
b) Under special circumstances :
c) Never

N T
S o

4, 1s your schedule updating done: , .

" a) By your head office personnel? . .
) = b) By your job fteld personnel?

c) 8y an indepengént service bureau? . |

ot

° £0ST KEEPIfG _ N .

. 4 . . o,

’ -
5. Is your cost accounting separate from" N »
your general ounting? . ) N

6. Is your cost accounting system divided: : v
a) Into unit activities? . .
A . b) Into trades?

oy

TN

7. Do you kemp overhead costs separate?
8. Do you keep equipment costs separate?

. 4 '
9. . Is your labour cost and payroll: N Q . . . .
a) Combined? i
b) Separate? b
LY . N
10.« Do you prepare cost reports: ) .
ag Weekly? b ‘
b) Every iwo weeks? ) 4
c) Monthly? - N
d) Perfodically? .

N .
Q ~‘ - " . - G bt
4 -
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® o~ TABLE 1.

e

PROJECT SIZE

QUESTIONS

SMALL

MEOTUM

LARGE

11,
_ aj
’ b)

a)

3 b)
c)

13,

Do you maintain your job costs:

- .”
Are the accounting item$ used in ysﬁ; cost1nqé

Do you use computers for:

On the site?
In the heaq‘offfce?

Identical to the {tems

in your estimate?

More detailed than your estimate?
More general than your estimate?

Labour payrall?
Cost accounting?
General accounting?
Cashflow forecasting?
Scheduling? >
Estimating?

17.

b c)

Do yoﬂ prepare a cashflow forecast
with your estimate?

Do you prepare a cashfiow forecast
after being awarded the contract?

0o you update your cashflow forecast
dgrinq the execution of the project?
o

YES - a) At regular intervals
b} Under special circumstances

. PROGRESS REPORTING ¥

How often do yqu receive progress = N

reports from your jobs?
a) Heekly
b) Every two weeks
Monthly
. d) Periodically
-\

0o you maintain productivity -
figur;;éfor major equipment {1tems?

P

PPOOUCTIVITY

J0 yod Waintain groductivity
figures for individual trades?

‘)

( B

I

f/’
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Ple2§§ cribe the re1at1onsh1p between the work breakdowns used
for ( timating; (i1) planning and scheduling; and (iii) time
and costlcontrol. If the breakdowns are not similar in nature,
‘how do you relate one to another’

I'e .

"I SPECIFIC CONTROL PRACTICES QF THE_FIRM

LABOUR f

!

1. With respect to the information gathered regarding labour duping
the course of a proiect,|please describe:

a) +the specific information collected, who
collects it, and 1n what format(s),

g% equency at wh1gh it is collected;
cf\

anner in which it is processed to
determine payroll, productivity and labour
~ cost ‘overrlns;

d) ‘the usefulness of the information generated
for purposes- of control of labour.

¢

) ¢
. . /
2. Please rank, in order of importance (most 1mportant first) the
factors which, from your experience, make the control of 1abour
- difficult.

A}

. - .

3. Please describe the strengths and wedknesses of your present
Jabour control procedures. Given the opportugity to modify them,
what would you change and why?

.~

EQUIPMENT =
™~ - ‘

. * ' o " .
1. With respect to the information gathered regarding equipment used
during the course of a project, please descrtbe: -
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the specific 1nformatfon collectad, who'
collects it and in what formq?(s),

the frequency at which 1t is co11ected'

the manner in which it is processed to
determine product1v1ty and costs;:

the usefulness of the information generated
for purposes of control- of equ1pment

2. Please-rank, in order of importance (most important f1est he'-
factors which, from your experience, make the control of equ1pment
difficult. . ] L

-

Please describe the strengths and weaknesses of your present
equipment control procedures. Given the opportunity Lo mod1fy
them, what would you change and why?

"

MATERIALS

t
’
K]

With respect to the information jathered regarding materials
used during the course of a project, please describe .

a) the specific {nformation collected, who
collects it and in what format(s);
the frequency at which it is co]1écted;

the manner in which it is processed to
determine costs, quantities used, losses,
° stc.;

d) . the usefulness of the information generated
for purposes of control of materials.

b
c

}
2

2. Please rank, in order of importance (most imrortant first) the R
factors which, in your exper1ené€' make the contro\ of mater1a\s
difficult.
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3. Please describe the strengths and weaknesses of your presert

materials control procedures. Given the opportunity to modify

them, what would you.change and why?

<
[

CHANGE ORDERS . - ' o

1. With respect to the information gathered regarding chiange orders

which occur during the course of ‘a project, please describe l

a) ~the specific information collected, whd
collects it and tpzwhat format(s);

b) the manner in which it is processed.
s

. ‘ R ] A
s V -

2. Please rank, ‘in order of importance (most impbﬁtant first) the

~factors.which, .in your experience, make the con"ol of cost an
time associated with-change orders difficult. :

. 3. Please describe the strengths and weaknesses of your present
change order control procedures. Given the opportunity to
-modify them, what would you change and why? .

’s

L ]
SUBCONTRACTORS
. -

1. With respect to the information gathered regarding the performance
of subcontractors during the-course of a project, please describe
" S a) the specific information collected, who
‘ collects it and in what format(s);

b) the frequency at which it is collected;

c¢) the manner in which it is processed to
determine subcontractor performance;

d) the usefulness of thé information generated
for purposes of control of subcontractors.

,
s

/9

—
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PHY®TCAL PROGRESS

4

Please r'anlJ,' in order of importance (most important first) the’
factors which, from your experience, make the control of subcon-
tractors difficult.

3 ]

. Please describe the strengths and weaknesses of your present sub-

contractor control procedures. Given the opportumty to modif_y
them, what would you change and why?
A

»

¢
.

With respect to the information gathered regarding physical progress
dumng the, course of a proaect please describe /

a) the basis used for measuring physical
) progress (e.g., quantities placed,
manhours expended, etc.);

. " "'b) the freqgency at which progress is measured

>

c) the manner in which information pertaining -

to progress is processed to determine
the extent of project progress;

d) the usefulness of the information generated
for purposes of controlling the rate of

‘ progress ;
S e) the usefulness of the‘information generated
- . - ‘ for purposes of controlling scheduled

activity duration.
2

-

Please describe, in order of importance (most 1mportant first) the
factors which, f-‘rom your experience, make the contro1 of physical

progress d1ff1cu1t \ .

1 *

| Please describe the strengths and weaknesses of your present method(s)
of measuring physical progress. Given the opportunity to modify them, )

what would you change and why?

--./10

P TS sy e
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Y

h { ‘4. Please describe, in detail,

Y -

project control?

'I1I° PROFILE OF THE CONSTRUCTION MANAGER

with your present firm?'

L. -

\

"
)

your functions with \respec%‘;
t

of labour, equipment, materials, change orders, subcon
physical progress, productivity and cash f1

KN ‘ S

K

- [

" 1. Please describe your, educations'l background and pr;dfessicn;al exper=
fence.. How long have you been

~

o

. 2. At any one t1me how many projects are you responsible for (please
specify in terms of number and®value). <« -

3. Please .describe pmefly the total set of functi‘ons comprismg your
' pos1t'ion as construction manager.

E
o- the control
ctors,

. 5. WRt do. you see as the functions of the project supérintendent and
foremen with respect to the control of the . items in 4 above?~

"6. MWhat do you view as the s1ngle most 1mportant pr:Zblem area 1n o ( .

"
-
.

T A T A . S
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QUESTIONNAIRE FOR CHIEF ESTIMATOR

\ . FOR RESEARCH PROJECT ON CONTROL SYSTEMS ‘
. o " FOR THE MEDIUM-SIZED CONTRACTQR-

Preamble - .

The objectives of our study are to seek ways to
strengthen present construction project control practices as they
relate to the control of labour, equipment, materials, change or-

- ders, subcontractors, physical progress and Productivity and to
develop information systems which will fac111tate effectwe pro-
ject control. P

To engure that the output of our research will serve
the needs of the medwm -s7zed contractor we require your input.
In particular, we'are seeking information pertaining to the role
of the estimating department in mai nte%h\mg Droject control.

I BACKGROUND INFORMATION'

v ¢

1. Please describe the structure and functmns of the estimatmg
‘d artment in your company. -

- 2 1§ your ro]e in these functigns, and what are the rec-
sibilities attached to that r 1e7

14,

e Mo
T B CENgS
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What spec1f1c decisions do you make and what information do

. you require for these decisions?

What are the dut1es of estimators in your department with
respect to individual projects. for the various project
phases, {i.e. pre-bid. or tender phase, post bid or pre-
construction » construction, feedback)?

Please describe the relationship between”thd estimating
department and the individual project managers. -

Please describe the relationshio between the estimating
department and senior management.

Please describe the educational background and experience
of theé various individuals in your department, 1nc1udinq
yourself.

To what extent does the estimating department make use
of the comnuter? . )

Please descm be the relationship between the work breakdowns
used for (i) estimating; (ii) planning and scheduling, and
(i14) time and cost control. If the breakdowns are not
similar in nature how do you relate one to the other?

With respect to the work breakdowns for the phases mentioned
in (9), what level of detail is used and what standard,
bre?kdown formats, if any, are;followed {e.g. U.C.I. for-
mat)?

What is the rolle of the estimating department with respect
to purchasing and expeditingy .

. How, are the procedures and practices of the estimating depart-

menty influenced by projects of large size and/or when the

' compa ' has several projects ongoinq simultaneousw?

. What do you view as the single most 1mportant prob1em area in
project estimating, planning and control? -

f .
. \ \
. .
.

<
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I1 * EXAMINATION OF SPECIFIC ESTIMATING DEPARTMENT FUNC%IONS

PLANNING AND ESTIMATING
L} 3

.P1ease describe the functions of the estimating depértment'
! with respect to proaect planning and estimating in terms of:

a) the information gathered and processed by the estimating
department, and the manner in which 1t is presented and
used;’

_ b) major problem argas as you see them and actions you
suggest that may strengthen the present project plannmg

and estimating practices of your department. \

SCHEDULING

v

/‘
! Please describe the functions of the est1mat1ng department with

respect to scheduling in terms of:

The information gathered and processed by the estimating .
department, and the manner in which it is presented and .
used.

b) From your experience, are the schedu]es prepared by your
department closely adhered to throuq/hout the project?
. Are- you responsible for updating project schedules and
- . . if yes, how often.on average 'is the schedule updated?

. c) Please express your views regarqu the use of the'bar
g : chart and CPM for planning and schedulina. , . -

. . w d) Major problem areas as you see them and actions you
' suggest that may strengthen the present scheduling
' - practices.

2 o il 58
'“’*"" «x!ﬂnwﬁ@
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COST RECORDS

r

INDIRECT COSTS | ' . | ’

DIRECT COSTS (LABOUR - MATERIAL ‘- EQUIPMENT) . )

Please describe the functions of the estimating department with
respect to cost records in terms of:

¢

a) Cost information gathered and processed by the estimating

department and the manner in which it 1s préesented and
. used.

b) Major problem areas as you see them, and actions you
" suggest that may strengthen the present practices of
keeping cost records. -

A}

PHYSICAL PROGRESS (MEASUREMENT OF PERCENTAGE COMPLETE)

Please describe the functions of the estimating department with
respect to control of physical progress in terms of:

a) The information gathered and processed by the estimating

department and the manner in which it is presented and
used-.

b) Major problem areas as you see them and actions you suggest
) that may strengthen the oresent practices of monitoring
and control of physigal progress '

W\

. PRODUCTIVITY (LABOUR - EQUIPMENT)

'.1. " Please describe the functions of the estimati ng decartment with

respect to the control of productivity in terms of:

?
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.a)  The information gathered and processed by the estimating
department and the manner in which' it is presented and
used. . .

b} Major problem areas as you see them and aétmns you
suggest that may strengthen the present practices
for measuring and controlling productivity.

R

.+ 2. Please describe the role of productivity data from previous:

jobs in the estm;tmg of new work and the controt of ongoinq

;T work .

t

~

CHANGE ORDERS . y

Please describe the functions of the estimatmg deoartment w1th
respect to the control of change orders in tem‘lﬁaof '
P aant - . s
) a) ~The information gathered and processed- by the est1mat'ing

department and the manner in which it is presented and
used.

b) Major problem areés as you see them and actions you
. suggest that may strengthen the present change order
control practices. .

[

SUBCONTRACTORS

P] ease descmbe the functions of .the estimatmg department with -
respect to the control of subcontractors in terms of:

. a) The 1nformat'ion gathered and processed by the estimating
department and the manner in which H: is presented and
used.

b) Major problem areas as you see them and actions you
suggest that may strengthen the present subcontractor
control practices.

[
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QUESTIONNAIRE FOR QUPERINTENDENT . ,
FoR RESEARCH PROJECT ON ConTROL SYSTEMS™®™ . R
‘ FOR THE MEDIUM-SIZED CONTRACTOR L
. ’ ..\
Preamble 3 -
\\ " The objective of our study is to §¥ek ways to strengthen ’ s

present construction project control practices as they relate to the
»  control of labour, equipmerit, materials, change orders, subcontractors,

physical progress and productivity. .
To ensure tha% the ﬂutpq;,aﬁsqg; researéh7w111 sefrve thq needé e
of the medium-sized contractor your input with respect.to general:

background information as well as specvfic details regarding project
control practicé's is essential. o .

™.

%

I BACKGROUND INFORMATION ' . vt

t, ° -

1. P1ease describe briefly the functions attached to your position as .~

praject superintendent. J W o ov &
‘ R o3
2. Please describé your educat1ona1 background and professianal exper—
fence. How long have you been with your present firm? Y

3. To what size projects (describe in- tenns of cost and durajwon)
are you typicaily assigned? -

)
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4. Please sketch below fhe typfca] site management organizational

structure employed on the projects with which you have been asso-
clated. o : ‘ '

i
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11- SPECIFIC CONTROL FUNCTIONS OF THE SUPERINTENDENT

~ 1. Please describe your functions with respect to the control of labour,

equipment, materials, change orders, subcontractors, physical progress
and productivity in terms of: .

‘a general description of your specific role in the control of

each item; .
the data you collect and the forms you complete;
the use made of the fgports you are required to make;

the feedback you receive (in terms of reports, updated
schedules, etc); -

the usefulness of the report§ you make and receive for control;

-

ma jor problems as you see them with respect to the control
of each item;

what actions you would suggest being taken in order to strengthen
present control practices. .

-

N .

2. What do you see as the functions of the construction manager and
the job foreman with respect to the control of labour, equipment,
materials, change orders, subcontractors, physical progress and

productivity?

13

¢

-

3. What do you view as the’single most important problem area in

T:iijft control?”
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APPENDIX II ../

*LIST OF ACTIVITIES RELATED TO BUILDING CONSTRUCTION

5



APPENDIX 11

01.000 - General Requirements J .
b o 01.100 - Overhead

S 01.105 - Insurance
01.110 - Main office expense
01.115 - Performance bond
01.120 - Permits
01.125 - Photographs
01.130 - Safety features
01.135 - Temporary enclosures
01.140 - Testing :
01.145 - Watchmen
01,150 - ‘Scheduling
01.155 - Overhead and profit

. 01500 - Contractor Equipment
01.505 - Mobidization charges

02.000 - Site Work

2 02.100 - ExpJoration and Clearing -
; 02.105 - Clear and grub
02.110 - Disposal

Q2.200 - Earthwork

02.205 - Bulk excavation
02,210 - Structural excavation
02.215 - Trench excavation
02.220 - Hand excavation
02.225 - Drill and blast ‘
02.230 - Sheet piling

oo 02,235 - Shoring

\ 02.240 - Wellpoints
‘ 02,245 - Horizontal boring

: 02.250 ~ Dewater
02.255 - Chemical grouting
02.260 - Pressure grouting

.
. o e — b e

LIST OF ACTIVITIES RELATED TO BUILDING CONSTRUCTION

K




02.265
. 02.270
02.275
102.280
02. 285
02.290

~ Hauling

Borrow"
Backfill
Fill
Compaction
Grading

02.400 ~ Caissons and Piling

020 4’05 -
020410 -
02.415 -
02,420 -

Caissons

- Concrete piles

Steel piles
Wood piles

02.500 - Site drainage and utilities 3
i

02.505
02.510
02.515
02.520
02.525
02.530
02.535
. Q2.540

I T T T T S T

Catch basins and manholes .
Excavation and backfill (for pipe)
Gravel fill {for trench)

Gas service and distribution ™

Pipe drainage and sewage

Subdrainage. (foundation under drains)
Piping, water distribution systems
Septic tanks

02.600 - Roads and Walks

02.700 - Site improvements

02.800 - Lawns and Planting

03.000 - Concrete

03.100 - Formwork

N,
03.105'
03.110
03.115_

. 03.120

. 03.125
03.130
03.135
03.140
03.145
§3.150 -

o 03.155 -
-03.160 -

R T T T T B I

Wall footings

Spread (column) footings 4
Foundativon walls and grade beams
Restoring - '
Set anchor bolts

Clean and oil forms

Suspended: s1ab

Walls :

Columns

Beams

Stairs -

Bulkheads
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4 ‘&; r
7 03.165 - Waterstops ' ’ "
: s v 03.170 - Expansion joints ) , A
. 03.175 - Inserts - - £ "
oo 03.180 - Screeds . "k
, 03.185 - Stripping forms
o 03.200 - Reinforcing Steel ' : e <L
’ Q3.2Q§ - Wall footings . l B ' ‘ oo
. 03.210 - Spread footings:- ~ p
03.215 - Foundation walls and grade beams %
v ' 03.220 - Suspended slabs : i
‘ ) 03.225 - Walls :
. 03.230 - Columns : \
, ;  03.235 - Beams ‘ B
‘ 03.240 - Stairs. . ‘ . ;
03.300 - Cast-in-Place Concrete ) %4
r 5 ' 03.305 - Wall footings . -
{ . . 03.31% - Spread footings ;
~ 03,315 -, Foundation walls and grade beams =
. 03.320 - Suspended slab , %
. ) 03.325 - Walls : B
03.330'- Columns . . . %
03.335 - Beams L - ! w
03.340 - Stairs ' &
f 03.400 - Precast Concrete . "
[y v R . .
03.405 - Precast concrete panels i
" 03.410 - Precast structural concrete R : P
03.415 - Precast prestressed concrete . . ' ]
. . .,;5&
04.000 - Masonry : 4
' {
04.200 ~« Brick Masonry '
04.205 - Exterior face brick Coy
04.210 - Interior face brick o
04.215 - Backup brick i
B ' 04.220 - Chimney .o R
04.300 - Block and Tile Masonry | ‘ ;
. o
04.305 - Exterior concrete blocks . % ;
04.310 - Interior concrete blocks . b , .
04.315 - Glazed concrete blocks : o |

-




© 06.400 -

04.405
04.410

04.500 -
04.600 -

05.000 - Metal

05.100 -

05.105

05.110

05.115

- 05.120
05.200 -

, 05.20%

Stone wdrk

- Machined stone
- Field stone

Siliconing

Dampproofing o ;

S
Structural Metals

Structural steel. columns
" Structural steel beams

Structural steel trusses’

Strucutral steel bracing

Metal Joists and Decks

-~

Roof: decking

05.210 ' Floor decking

05.215
05.400 -

05.405
05.410
05.415
' 05.420
- 05.425

06.000 - Wood
06.100 -

06.105
.+ 06.110
+ 06115
06.120

06.125

06.130

06.135

06.200 -
~.

06.205
06.210

Open web joists .
Miscellaneous and Ornamental Metals'

Decorative, covering
Access doors (for plumbing etc.)
Metal stairs and ladders
Handrails and railings T
Floor grating :

t t o

and Plastics
Rough Carpentry

Wall framiqg : -t
Framing joists and beams
Framing rafters -
Furring, or strapping’ L
Sheathing roof and floors
Sheathing walls

Other rough wood carpentry

Finish Carpentry

- Cabinets
- Paneling




Stairs .
Siding
Casings, moldxogs baseboards

06.215
06.220
06.225

-

d.

06.300 - Laminatéd Construction

07.000 - Moistufre Protection

d?.lOD.-‘W:terproofing (other than roofing)
07.200 - I*su]ation |
07.205 -| Building ‘insulation
07.210 -, Roof and deck insulating.
07.215 -| Perimeter and underslab insulation
\\ o ~ 07.300 - SHjingles

07.400 - Roofing and Siding

e
g

o 07.405 - “Kubfing (other than built up)
= * 07.410 - -Siding

\ 07.500 - Built up Bituminous Roofing
07.600 - Sheet Metal Work

\ 07.605 - Sheet metal roofing

} 07.610 - Flashing and trim
07.615 - Gutters

07.800 - Roof Accessories

07.805 - Skylights
A 07.810 - Access doors

©

8. 000 = Doors and Windows .

08. IOQﬁg‘poors and Frames Meta1 (Fire rated)
08. 206}- Wood and Plastic Doors and Nood Frames
08.300 - Special Doors (ovarhead type)
08.400 - Entrances and Store Fronts

O 500 - Windows

00 - Finish Hardware -

-
&
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A

08.800 - Glass and Glazing. S

~ . 08.900 - Window walls and Curtain Walls - 4 . |

09.000 - Finishes ' ‘ .
'09.100 - Lath and Plaster '
09.200 - Partition Walls.
09.300 - Tile and Terrazzo " B S -

09.305 !
09.310

09.315
09.320

Ceramic tile ‘- . A
Marble o _ ‘ "
Quarry mosaics (walls) A .

Metal tile (walls)

09.325 Terrazzo .

09.330 - Paving brick (floor)

09.500 - Acoustical tieatment , \\\\\

09.505 -~ Acoustical tile
09.510 - Suspended ceilings . |
09.515 - Sprayed or acoustic’

Al

, 09.600 -~ Flooring
09.605 - Carpentry -

09.610 - Resilient flooring : .
09.615 -~ Wood flooring , ' - \
09.800 - Painting and Wall Covering ]

09.805 -, Interior painting : ‘
09.810 - Exterior painting . ‘ . \
09.815 - Wall covering : :

ASERN

10.000 - Specialties > . |
}11.000 - Equjpment

12.000 - Furnishings

13,000 - Special Constyuctién R




© 14,000 - Conveywng Systems

. 14.100 - Elevators .

14.200 - Escalators ’

15.000 - Mechanical

15.;9ﬂ -
18.105
15.110
15.115
15.120
+15.125

15,130
15.500 -

15.505
15.510
15.5156
15.520
15.525

15.600 -

- 15.605
15.610
15.615
15.620
15.625

15- 630 -
15.635 -
15.640 -

15.700, -

15,705
15.710
15.715
15.720
15.725
15.730

Plumbing

Drains

Fixtures

Piping and valves
Pumps

Water coolers
Water supply meters

Fire-Extinguishing Systems

Automatic fire suppression systems
Fire extinguishers

Fire hose equipment

Fire pump

Sprinkler system

Heating

Boilers

Duct .furnaces

Duct heaters

Heating and ventilating units
Hot water heating e
Humidifiers

Insulation

Tanks

Air Conditioning and Ventilating

Duct work

Diffusers and grilles
Fans

Air conditioners
Ventilators

Filters

16.000 - Electrical

16.100': Lighting

e e et « e op e s
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16.105

© 16,500 - Starters, Boards, Switches

Interior lighting fixtures.

16.110 - Exit lights and emergency lighting
16.115 -~ Exterior fixtures B
16.120 - Lamps
e -
16.200 - Pull Boxes and Raceways
16.205 - Wall conduit -
16.210 - Conduit in concrete s]ab
16.215 - Conduit in trench -
16.220 - Electrical ducts ' ~
/ .
16.300 - Wire-and cable
16.305 - Power wiring . £ -
\{2.310 - Lighting wiring , 3
15.315 - Alarm wiring
16,400/- Grounding - - S

16.505 - Motor “starters and controls
16.510 - Panel boards
. T 16.515 - Switch boards and 1nstruments

16.520 - Circuit brakers

16.600. - Transfarmers

],16776q - Generators
16.800 - Special Systems (fire alarm system) ‘ . -
16.900 - Electric & Telephone Site Work
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APPENDIX -I11
TYPES OF NON-RESIDENTIAL BUILDINGS




(a)

) (c)

(d)

o APPENDIX IIT -

H / .
Types of buildings in each category are as follows: %

¢ «
o . 4
’ 7

Industrié] buildings: Fag;gries, plants, workshops fodd’

vstations, railway shops, engine houses, water and fuel

canneries, smefters, mine and mine mill bur4d1ngs, railway

stations etc. s \
Commercial buildings: Warehouses, storehouses, refrigerated
storage buildfhgs, grain elevators, hotels, ‘ clubs,
restaurants, cafeterlas, motels, offlce buildings, {etall and ‘ \
wholesa]e stores, shopp1ng centres, garages, squice stat1ons, \
theatres, arenas, amusement and recreational buildings,

- ‘/" N , Q
laundries etc.: \ e .
Institutional buildings: Educational buildings (schools,

-

universities etc.), churches and other religious buildings, o L

B <
hospitals, sanatoria, clinics, first aid stations, homes for

the gged, penetentiaries, jails, etc.

Other non-residential buildings: Farm_buildings (excluding

dwellings), Eroadcasting, radio iné’ television,r relay and

booster-stations, airplane hangars, passenger terminals {bus,
boat, air and other), armouries, bart?cké, drill halls,

bunhouses, dormitories, camp cookeries,. sth depots, ,campé,

laboratories etc.
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° CAUSES OF DELAY

.- —

Listed below are several items which are considered to be important factors
in influencing the progress of construction projects. .

Please indicate the effects of these factors in delaying your projects in
the following manner:

Circle the letters V.I. to -indicate that this item is a very important
factor in delaying the progress of projects in
which you are involved. N

Circle the Jetter I. to indicate an important factor in delay of the

progress in construction (but not the most import-

ant factor).

Circle the letters M.I. to indicate minor importance on de]ay (but does
o contribute to delaying the project).

Circle the letters N.S. (to indicate no significance (not a $#actor that .
delays your projects).
" /

*

PART 1~

(1) WEATHER - What effect does weather have in caus1nq delays to your
construction projects? . o

V.I. I. M.I. « N.S.=

(2) LABOUR - What effect does the supply of labour have in causing delays
to your construction projects?

]
‘o

V.1. ’ I. M.I. N.S.

13

(3) LABOUR PRODUCTIVITY = WHat effect does Tabour productivity have in
causing project delays?

t

V.l I. M.1. .S.

(4) MATERIAL - To what extent do shortages of construction materials
’ cause delays to your projects?

V.I. I. - M. . N.S. .
(5) - EQUIPMENT - What effect does equ1pment failure have in delaying your
proaects7
V. I I. M.I1. N.S.

(6) LATE DELIVERIES - What .effect do late deliveries of materials and
equipment have 1in de1ay1ng your proaects7

V.1, 1. M. NS,

3]
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3

(7) FINANCES - How important is financing in causing de]ays to your
proaects7

V.1, - L MI. N.S. -

(8) MANUFACTURED ITEMS - How significant are items manufactured off
the site in causing delays? .

V.I. I. M.T. N.S.
\

(9) MISTAKES - How important are errors committed during field construc-"
tion at the job site in causing delays to your projects?

V.I. I. M.1. | N.S.

" (10) .DESIGN CHANGES - How important are design changes by the owner or
h his agents in causing de]ays to your projects?

’ D,
V.I. I. T MUIL N.S. A
(11) FOUNDATION CONDITIONS - How important are foundation conditions en-
countered at the construction site in delaying progress? Yoy
V.1, I. ) M. 1. N.S.

(f2) PERMITS - What effect doés the obtaining of permits from the munici-
' pal authorities (local, county., provincial, federal other)
have in delaying your projects? /

“V.I. I. M.I. N.S.

) . .
- {13) SHOP DRAWINGS - What effect does the preparation and approval of
shop drawings have in causing delays to your project?

4

V.I. - I M.I. N.S.

(14) SAMPLE APPROVALS - What effect does the waiting for samp]e material
approva1s have in. de]ay1ng your proaects?

V.I. I. - M I. N.S. -

(15) CODES - What effect does the building code have in caus1ng\de1ays
to your projects?

V. 1. I. " M1, N.S.

(16) SUBCONTRACTORS.- - What effects do subcontractors have in causing
delays to your projects?

+

V. 1. L. M. I, N.S.

(17) CONTRACTS - What ‘effects do the negotiations and obtaining of
contracts have in delaying your projects?

\///f Vil I. M.I. T NS,
N\ ' S

m‘d"’“’ -~ 4 . b’ "y SR T S
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{(18) DISPUTES - What effects do jurisdictional d%sputes have in delaying
your projects?

V.1, B 8 M. . ONLS.

(19) INSPECTION - Some projects require field or laboratory tests such
as pile test, e€oncrete tests, x-ray analysis, etc. To what
-extent does inspection and testing dg1ay~your projects?

V.I. I. . M.I. N.S..

(20) PLANNING AND SCHEDULING - .Are insufficiently deta11ed plans- and
schedules a cause of delay?

V.I. ) I. - M.I. N.S.’

(21) UPDATING - Is insufficient Sttention given to updating the schedule in
’ order to permit corrective action to be taken in a timely
* ° manner a cause of delays?

v.I1. I. ' M.I. . N.S.

(22) COMMENTS - Please 1nd1cate any other factors that result in de]ays

on your projects. . °

FACTOR , \ & .
V:I. I.. M N.S.
V.1 L / M.1. N.S.
V. 1. 1. MJI. N.S.
PART 2 "

Please rank, in order of significancé, (most significant first).the five
most important factors which cause delays in vour projects. !

].

2.
3 N #
4.
5.
. ; g . [ 3
f
- t ~®

YO it 9
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1

o - PART 3

Please circle the most appropriate description‘of your role within the
fi rm. ' ! . ' '

N £ Y

Senior Management (Specify)

Project Manager

Project Engineer

Estimator

Superintendent .

tJ\ss1‘s1:an‘c Superintendent

Foreman




~CAUSES OF COST OVERRUNS

~

-

Listed below are several Jtems which are considered to be 1mportant factors
in causing cost overruns in construction proaects.

Please indicate the effects of these factors in causing cost overruns in
your projects in the following manner:

Circle the lettérs V.I. to indicate that this item is a very important
factor in caustng cost overruns in projects in
which you are involved.

Circle the letter I. to indicate an important factor in cost over-
runs,(but not the most important factor)

"Circle the letters M.I. to indicate minor jmportance in cost overruns

(but does contribute to overruns).

.Circle the letteks N.S. to indicate no significance (not a factor in

cost overruns in your projects).

w

PART 1
- , N -
(1) _WEATHER - What effect does weather have in causing project cost
overruns? - .
V. 1. I. . ML N.S.

.(2) LABOUR PRODUCTIVITY - What efféct does the’ inability to predict

labour productivity accurate]y have on cost overruns on your
.projects? .

V.1, 1. S N.S.
(3)‘ ESCALATION - ‘Are cost increases due to unanticipated price escalations

in the following 1tems important determ1nants of project cost
overruns? “ &

(a) Wage Escalation
v.I. . M.I. N.S.

(b) Materials Escalation ‘
V.1, I. M.I. s,
+ . (c) Equipment Escalation .

V'Io . I' M.I.‘ N.So

\(d)l Cost of Financing Escalation

v.I. T\

R
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(4) TIME DELAYS - How significant are increased indirect costs due to
time delays with respect to cost overruns?

V.I. I. M. 1. N.S.

(5) DESIGN DOCUMENTS - What effect do incomplete or vague plans and
specifications have on project cost overruns?

ViI. I. M.I. N.S.
(6) CONTRACTS - fhat effect do imprecise contract clauses (client -

genera] contractor, general contractor - subcontractor)
have on ject cost overruns?

V'I.

(7) EXTRAS - Does insufficient documentation justifying costs of extras
resu]t in cost overruns on your projects?

V.I. I, M.T. N.S.

(8) ) SUBCONTRACTORS: - Do disputes with subcontfactors result in cost
overruns on your projects?

V.I. . M.I. N.S.

(9) WASTAGE - What effect does material wastage have on prOJect cost
overruns7 : «
V.I.” I. M.I. M.S.

(10) THEFT - What effect does theft of material and small tools and,
equipment have on project cost overruns?

v

V.1 I. M.1I. N.S.

’(11) QUALITY CONTROL ~ Are problems of quality control a source of cost
overruns on your projects?

V.I. « 1. M.I. N.S. '

(12), MISTAKES - How important are errors committed during field con-
struction at the job sité in causing cost overruns on your
projects? @

y.I. I. M. I. N.S.

(13) ESTIMATING + How important are errors in esfimating in identifying
sources of cost overruns on your projects?

VL I. M.1.. N.S.

(14) COST CONTROL --Are your present job cost accounting and control
. practices a source of cost overruns?

‘ VI I. M.1. N.S.

o 18 v o gt st
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(15) . COST CODE ASSIGNMENT - Is—inaccurate assignment of costs to cost
codes a source of cost overruns on your projects?

V.I. oI M.I. N.S.

(16) COMMENTS - Please indicate any other factors which, from Qour ex-
. perience, cause cost overruns on your projects.

FACTORS , |
V.I. I. M.I. N.S.
- V.1, I.° M1, N.S.
V.1, I. M.I. N.S.
PART 2

Please rank, in order of significance (most significant first) the five
;mst important factors which cause delays in your projects.

8

PART 3

Please circle the most appropriate description of yourfﬁoTe within the
firm.

Senior Management (Spetify)‘

Project Manager

Project Engineer

E;timator . , -

Superintendent

Assistant Superin;endent /,/ -

Foreman K ' \\‘ "

\ - . .
.
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ROLES OF "MANAGEMENT PERSONNEL




APPENDIX V

» ROLES OF MANAGEMENT PERSONNEL

.
.

The President and General Manager

The president aqd general manager is the highest authority of -
a company and carries the final responsibility in both internal and
A}

external matters fqr the firm. In organizations of larger size,

this responsibility may Be shared by two individuals; nowever for . B
(the medium-sized general contractor one person usually handles
everything.  Most 1likely, this \person is the owner of the firm.
The individual holding this position is usué]]_y a broadly trained
engineer or former tradesman, who has been exposed to many aspects
of management either while wérking for other firms or while
building up his own firm, or both. - .

{J
The duties and responsibilities of the president and general

i .
- manager may be summarized as follows: '

(1) establishment of company policy and company objectives and

the e/nﬁuring 01; their attainment

(i1) selection of markets in which the company wj1l operate;

(iii) procurement of capital required for operation by maintaining
close contact with bank ‘manager;s, financiers "and insurance
brokers.

(iv) development of the company's -structure, definition of

managment  functions  and de]egatibn of duties and
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responsibilities by:

a) Acquiring capable m_angem;ent personnel to supervise
departmenfa] operations ] '

b) Preparing job descriptions outlining the duties and
responsibilities of each member of managemen}:

c) Monitoring the performance of each department 'manager

to ensure that the company's objectives are realized

(v) Determination of procedures required for company management
and the establishment of manégement practices  and

administration systems by: | b

- o

a) Defining and documenting the administrative systems .and
procedures hecfessary for the performance of
departmental functions

b) Implementing these administrative systems and

[N

monitoring their performance in order to be certain of

1

their effectiveness,

(vi) Establishment of ‘management control measures and evaluation
techniques (records,vcharts, reports, §chedu1es) in order to
monitor the functional performance of e)ach department as
well as the integrated performance of all the departments in
the company.

L

\ '(vi'i) Asserﬂbly of all documents for the submission of a bid on new

i
+

OB W ¥l T
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.(viii) Conduct regular executive committee meetings with department

heads .to review operations in each department and introduce

»

management recommendations to improve overall company

performance.

(3

A\ S

The Finance Manager (Secretary-Treasurer) .

&
The finance manager 1is the individual whose tasks are

basjcaﬂy to measure the financial pulse of a company. This
pasition requires that he take responsibility for the negotiation
and administration of 1oa:ns; the establishment of accounting
systems and record-keeping procedur:es, and the implementation of
expense, budget, wage and salary controls. -fFor the medium-sized
contractor, the finance manager: should be preferaf:fy a chartered
accountant who possesses 5 number of years of working experience.
His staff ml;st execute the work with consi‘derable accuracy. for
his operations he is responsible directly to the general manager.

Iﬁ more detail, some of the duties and requnsibﬂities of the

finance manager may be summarized as follows:

- Establish mechanisms for satisfying .company financial
requirements through business loans, suppliers' and
subcontractors' credit, construcfion loans, and such other
sources as are deemed necessary.

- Establish procedures to maintain the sound financial balance
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between capital investment and indebtedness

- Establish ways and means to increase the efficiency of
working capital and to reduce indebtedness to a practic.al
mi nimum. ,/’ |

- Establish an accounting system with su7 orting records to
monitor and safequard the financial posjtio?x of the company.

- Prepare monthly cashflow statem'ent‘s// showing the cu;‘rent
financial status of the company

- Prepare statemgnts projecting the anticipated future
earnings and financial position of the company .

-‘Estabiish contr;ol measures to monitor the. cash and profit
condition of the company

- Prepare quarterly and annual operational budgets based on
construction expense estimates and overhead esj:imates‘

- Establish monthly 'direct and indirect expense budgets based
on budgeted direct and indirect c‘ostg; and consequently
establish a working capital budget ,

- Provide department hegds with monthly budgetary performance
reports | {

. - Establ ish work schedules as well as’schedule of wage's %nd\‘
salaries |

- Attend weekly executive cofmittee meetings

-

The Construction Manager

¢

The construction manager is the individual in command of

- . s




construction projects from their inceptibn to their completion.
N .
Next to that_of the president and general manager, his role is the

most prominent in the company, since he _directs the actha]
production. . His main responsibilities lie 1in the planning ~and
and organization of construction operations and the monito“ring of
their actual perﬂ;rmance. His position requires that he act as a

co<ordinator whose role is twofg]d: o

~ <

*1)  To provide the T1ink between the firm and external entities

such as the client, the architect, the engineer, the.suppliers
and the subcontractors.
2) To provide the Tink between the construction site and the

office.

He is‘ responsible for the generation of all information; from
construction projects during their execution.

The person holding this position would usually be an engineer
who has a fair amount of construction experience and well known f(gr
his ability fo make qui'ck, on the spot decisions. He would report
directly to the general manager for his operations\.

In more detail some of the duties and responsibilities of i:he

\
construction manager may be summarized as follows: ‘

¢ o

- Approve all construéﬁj, plans and specifications prior to
start of construction (as to their constructabi‘lnity) .

- Maintain and monitor prodﬁction controls and schedules

\

Yo




- Gather all field information ' required, approve it, and.
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<

Conducg periodic field inspections :x all  work + under

construction and make ‘necessary recommendations’

¢

. -

. distribute it to proper departments

-

Attend “weekly executive committee meetings to co-ordinate
coﬁstrug}ion activities“with the ‘work of other departments
Approve all subcontractor and supplier invoices \
Supervise quality control inspection qf subcontr&éto?
services and supplier matérials |

Determinq the need and timing for the legse and procurepent

" of all constructionvequipment and negotiate the conditions

Maintain an equipment registerﬁ and prepare ynonth]y cost -

analysis -reports on the maintenance and usage of the

w

equipment

» 7

Furnish each subcontractor and supplier -with written

/

.specifications for work and material requirements and

-

inspect the performance to ensure that they abide by the set
specifications

Maintain safety r 'guTations at the construction site and
coordinate securi patrols for the protect%bn of company
property .
Prepare a monthly di?éiiory of supcontracforS‘and suppliers,
and distribute it t&~a department managers ’

Furnish the Finance manage} witp the following:

a) infdrmation required for accounting records

o



=

b) information on inventories of materials, work in

-

progress, and construction equipment

‘!‘\

c)' construction schedules and information on completion of
construction
- Provide the client with the quality of\hork which meets_the

requiremenpsxof his engineer; or architect or both.

Q ’ L ¢ '
The Chief Estimator S o

B

1

The chief estimator is usually delegated the responsibility of
invesﬁigating the' flexibility of the acqufsition of new business by
the firm. Consequently he is rgsponsible for the submittal of bids *

~

for predetermined dead]ines;'this requires that he work under a

certain amount of pressure. His position demands that he have . _

‘considerable knowledge of wageb&rates, productivity rates and
equipment technology particularly for the locations in which the
contractor . operates. His - career probably began as a jog'
superintendent, engineering technologist or engineer, most Tikely
éivi]; his experience was accumulated by previously filling moéf\of

the positions in the estimating department. His staff consists’

1

. mainly of take-off men, costing men, and estimators; the number of
individuafé varying depending on.the volume of the Eompany. :%or
hisvoperations he is directly responsible to the general manager.

In more detail some of the duties and responsibilities of the

-

chief estimator may be summarized as follows:

> -

1) Assess thea feasibility ‘of execution of new construction

projects by the comﬁany
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2) Prepare the pre-tender estimate by:

|

3)

4)

6)

7)

~£

8)

9)

a) verifyin‘g that the contréct .can be completed reasonably

) in accordance with the requirements'of the client;

particularly with regards to comp]etiqn dates

b) examining- all specifications and notingl ardas. of
possible difficulties.

Oversee the preparation ofk detailed estimates done 'just

pm’or to construction phase

Formulate contractural agreements with sub-contractors and

suppliers B | '

.

Procures bonds and insurance for projects " °

Establisﬁ budgetary cost controls for each job before the
start of construction, monitors the actua]ﬁ costs against the

budgeted costs and recommends construction improvements to
Q

to reduce costs.

Establish a change order control- system to monitor the

-

* processing of contruction changes and to coordinate the flow

of these change orders with finance and construction
personnel, in a manner which prevents field delays

Develop an Evaluation data bank which measures and records

productivity rates and costs of various items. This 1is to

be used in future estimating especially for control of cost,

time and content.

Attend weekly executive committee meetings )

R



" The Project 'Superintendent

The project superintendent is responsible for -the actual
execution of a peirticu]ar construction .proje\ct. lAccording]y much
of the success in the performance of a project is directly
dependent on his abilities. Hi$ position requires that he have a
strong character and confidence in hi's know-how, since he makes
decisions by the hour. An individual would normally be appointed
to this position on account of his extensive experience and hi's
ability tg write reports, learn quickly, and solve problems.
Generally a project sup;rintendent is a former tradesman cap'able of
organiziné work for men and reading drawings very well; however he
rﬁay be more effective at his job if he possesses formal academic
technical k.now1edge similar to that of an‘ .engineer or a
technologist. He is the main source for generating {nfqrmation on
project status to the main office so that the latter can proceed
w1’|th the masonry action. For his functions, ’ the project
superintendent is'directly responsible to the construction manager;
in turn reporting to him, ’he would have the general foreman on the
job as well as the superintendents of the subtrades who nged to
receive his final approval for work executed.

In more detail some of the duties and responsibilties of the

project superintendent may be described as follows:

- To direct men employed by the contractor 1in the: most

efficient way and to set up the order of work and determine

g
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‘

- To observe the execution of work

.~ To check drawings and make spot-checks to determine that
work of subtrades is}being done .properly - ’
- To review foreman's time reports, for the number of men
reported and to see that costs of the work werencharged to
the proper item _ l o
- To inspect iqcoming materials for quality and quality needed

- To schedule the subcontracfprs within the general framework
\

" “planned by the construction ‘manager and ta determine if the

subcontractors' men arg, conforming to the requested

schedule. L

To inspect subcontractors® work for quality and compliance

)

with the plans and specifications
»

To enforce all safe;y rules, of both his own men and the

subcontractor

To formulate regular reports on quality and percentage of
work completed in each’Eost control category or to direct
the foreman to do so, and communicate all 'possib]e

information to the main office from sitécoperations

- To assure that materials are ordered as needed and tha; ~

" delivery to the job is requesteg in time to keep the men

“

working without interruption. !

meet periodically with construction manager and other
\ B

managers reporting on the status of the project and

strategizing on future operations.

?
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In addition he must keép a diary’tb ‘aid' him in relating
o " information to the head office which would include the following:
,\f ' ' ) , ) .

- : - the. starting date of preliminary operations on the new job
site '

- the weather; this is 1mportaﬁt because o% unavoidab]eidé1ays
fhat'may effect the completion date of the project. o

- the number of men employed each day by trades and operations
- Extras ordered by engineer, architect, or owner ’

.- The arrival and completion dates of subtrades and the number

of tradesmen on,the job. It .is jﬁéeraiﬁ?e that these meﬁ

comp]éte the%r work on schedule. |

- Inspections Bﬁﬂ engineers, architects, the city, or other

authorized agency

. = Notification of readiness for progress inspections to the

main office

: ¢
* - Overtime,” numbers of men by trades and nujgber of
subtradesmen. Reason for overtime , \
- Renta{.equipmeﬁf by tybes‘on the job; also the date and hour

of arrrival and departure

o a .= Own equipment. and machinery on the job by the date and hour -

- Accidents %hat‘happen on the job

\: . - Notations te 6ffice to expedite materia®™ urgently required

- Names and~details of important visitors




The Foreman ‘ e
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The foreman is the link between the oOn-site workmen, and the

administrative staff of the company. On 1large projects, or

projects where a Tlarge amount of work is executed by the
contractors' own forces, he may be in charge of severa]'areas,
having under hiﬁ trade foremen to alleviate the work load. On
smaller proje;ts, or projects where most of the work is subbad out
he may be pldced in charge of supervisiﬁn of)many trades, having
onlz%,jpurae ‘en working under him. The foreman is direcWy
responsibieVto the project superintendent for his operations. He
js usua&]} chosen from the ranks of carbenters, becau§e'they are

more intimately associated with -all: oth;¥ trades on the job

. including subtrades. He should be a potential superintendent and

be able to handle men with fairne§s apd without favour. He must
also be able tB express himself verballly and in writing, and must
be able to read blueprints quite well. Hé should be well informed

on the immediate job-sitg palicy, and if at all possible he should

keep himself up-to-date by reading and attending courses of

instruction in his field.

Some of the major duties and responsibilities of the foreman

e
-

are:

(1) to complete daily time sheets of men, showing what phase of

construtt1on they worked in /’/’\\\\

(ii ) to determ1ne the p]acement of newly h1red men as soon as the

N

latter arrive at work

R o



(iii) tb‘proéure the material and equipment needed by his men, so

that no time is lost in execution of work due to delays

(iv)—to choose the men to work overtime

(;) to make sure that his part of the work-is done by his men

according to plans and specificationg; yet with the minimum
resources. |

(vi) to receive work orders froh the superintendent, and. to

réturn them when the work is completed.

A




