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Unit 1 Organizing for Project Management

Organization of Project Participants

The top management of the owner sets the overall policy and selects the appropriate
organization to take charge of a proposed project. Its policy will dictate how the project life cycle
is divided among organizations and which professionals should be engaged. Decisions by the top
management of the owner will also influence the organization to be adopted for project
management. In general, there are many ways to decompose a project into stages. The most
typical ways are:

® Sequential processing whereby the project is divided into separate stages and each

stage is carried out successively in sequence.

® Parallel processing whereby the project is divided into independent pérts such that all

stages are carried out simultaneously.

® Staggered processing whereby the stages may be overlapping, such as the use of

phased design-construct procedures for fast track operation.

It should be pointed out that some decompositions may work out better than others,
depending on the circumstances. In any case, the prevalence of decomposition makes the
subsequent integration particularly important. The critical issues involved in organization for
project management are:

® How many organizations are involved?

®  What are the relationships among the organizations?

@® When are the various organizations brought into the project?

There are two basic approaches to organize for project implementation, even though many
variations may exist as a result of different contractual relationships adopted by the owner and
builder. These basic approaches are divided along the following lines:

® Separation of organizations. Numerous organizations serve as consultants or

contractors to the owner, with different organizations handling design and construction
functions. Typical examples which involve different degrees of separation are:
traditional sequence of design and construction; professional construction management.
® Integration of organizations. A single or joint venture consisting of a number of
organizations with a single command undertakes both design and construction
functions. Two extremes may be cited as examples: owner-builder operation in which
all work will be handled in house by force account; turnkey operation in which all work

is contracted to a vendor which is responsible for delivering the completed project.
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The organization for the management of construction projects may vary from case to case.
On one extreme, each project may be staffed by existing personnel in the functional divisions of
the organization on an ad-hoc basis as shown in Figure 1.1 until the project is completed. This
arrangement is referred to as the matrix organization as each project manager must negotiate all
resources for the project from the existing organizational framework. On the other hand, the
organization may consist of a small central functional staff for the exclusive purpose of
supporting various projects, each of which has its functional divisions as shown in F igure 1.2
This decentralized set-up is referred to as the project-oriented organization as each project
manager has autonomy in managing the project. There are many variations of management style
between these two extremes, depending on the objectives of the organization and the nature of
the construction project. For example, a large chemical company with in-house staff for planning,
design and construction of facilities for new product lines will naturally adopt the matrix
organization. On the other hand, a construction company whose existence depends entirely on the
management of certain types of construction projects may find the project-oriented organization
particularly attractive. While organizations may differ, the same basic principles of management

structure are applicable to most situations.

Top
Management
[
[ | 1
Functional Functional Functional
Division A Division B Division C
Project
No.1
Project
| No.2

Figure 1.1 A Matrix Organization

Top
Management
[
[ [ I 1
Functional Project Project Project
Organization No.1 No.2 No.3

Figure 1.2 A Project-Oriented Organization

To illustrate various types of organizations for project management, we shall consider two
examples, the first one representing an owner organization while the second one representing the

organization of a construction management consultant under the direct supervision of the owner.

e



Unit 1 Organizing for Project Management e 3.

Traditional Designer-Constructor Sequence

For ordinary projects of moderate size and complexity, the owner often employs a designer
(an architectural/engineering firm) which prepares the detailed plans and specifications for the
constructor (a general contractor). The designer also acts on behalf of the owner to oversee the
project implementation during construction. The general contractor is responsible for the
construction itself even though the work may actually be undertaken by a number of specialty
subcontractors.

The owner usually negotiates the fee for service with the architectural/engineering (A/E)
firm. In addition to the responsibilities of designing the facility, the A/E firm also exercises to
some degree supervision of the construction as stipulated by the owner. Traditionally, the A/E
firm regards itself as design professionals representing the owner who should not communicate
with potential contractors to avoid collusion or conflict of interest. Field inspectors working for
an A/E firm usually follow through the implementation of a project after the design is completed
and seldom have extensive input in the design itself. Because of the litigation climate in the last
two decades, most A/E firms only provide observers rather than inspectors in the field. Even the
shop drawings of fabrication or construction schemes submitted by the contractors for approval
are reviewed with a disclaimer of responsibility by the A/E firms.

The owner may select a general constructor either through competitive bidding or through
negotiation. Public agencies are required to use the competitive bidding mode, while private
organizations may choose either mode of operation. In using competitive bidding, the owner is
forced to use the designer-constructor sequence since detailed plans and specifications must be
ready before inviting bidders to submit their bids. If the owner chooses to use a negotiated
contract, it is free to use phased construction if it so desires.

The general contractor may choose to perform all or part of the construction work, or act
only as a manager by subcontracting all the construction to subcontractors. The general
contractor may also select the subcontractors through competitive bidding or negotiated contracts.
The general contractor may ask a number of subcontractors to quote prices for the subcontracts
before submitting its bid to the owner. However, the subcontractors often cannot force the
winning general contractor to use them on the project. This situation may lead to practices known
as bid shopping and bid peddling. Bid shopping refers to the situation when the general
contractor approaches subcontractors other than those whose quoted prices were used in the
winning contract in order to seek lower priced subcontracts. Bid peddling refers to the actions of
subcontractors who offer lower priced subcontracts to the winning general subcontractors in
order to dislodge the subcontractors who originally quoted prices to the general contractor prior
to its bid submittal. In both cases, the quality of construction may be sacrificed, and some state
statutes forbid these practices for public projects.

Although the designer-constructor sequence is still widely used because of the public
perception of fairness in competitive bidding, many private owners recognize the disadvantages

e 3
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of using this approach when the project is large and complex and when market pressures require

a shorter project duration than that which can be accomplished by using this traditional method.

Professional Construction Management

Professional construction management refers to a project management team consisting of a

professional construction manager and other participants who will carry out the tasks of project

planning, design and construction in an integrated manner. Contractual relationships among

members of the team are intended to minimize adversarial relationships and contribute to greater

response within the management group. A professional construction manager is a firm specialized

in the practice of professional construction management which includes:

Work with owner and the A/E firms from the beginning and make recommendations on
design improvements, construction technology, schedules and construction economy.
Propose design and construction alternatives if appropriate, and analyze the effects of
the alternatives on the project cost and schedule.

Monitor subsequent development of the project in order that these targets are not
exceeded without the knowledge of the owner.

Coordinate procurement of material and equipment and the work of all construction
contractors, and monthly payments to contractors, changes, claims and inspection for
conforming design requirements.

Perform other project related services as required by owners.

Professional construction management is usually used when a project is very large or

complex. The organizational features that are characteristics of mega-projects can be summarized

as follows:

The overall organizational approach for the project will change as the project advances.
The “functional” organization may change to a “matrix” which may change to a
“project” organization (not necessarily in this order).

Within the overall organization, there will probably be functional, project, and matrix
suborganizations all at the same time. This feature greatly complicates the theory and
the practice of management, yet is essential for overall cost effectiveness.

Successful giant, complex organizations usually have a strong matrix-type
suborganization at the level where basic cost and schedule control responsibility is
assigned. This suborganization is referred to as a “cost center” or as a “project” and is
headed by a project manager. The cost center matrix may have participants assigned
from many different functional groups. In turn, these functional groups may have
technical reporting responsibilities to several different and higher tiers in the
organization. The key to a cost effective effort is the development of this project
suborganization into a single team under the leadership of a strong project manager.
The extent to which decision-making will be centralized or decentralized is crucial to
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the organization of the mega-project.
Consequently, it is important to recognize the changing nature of the organizational structure

as a project is carried out in various stages.

Owner-Builder Operation

In this approach an owner must have a steady flow of on-going projects in order to maintain
a large work force for in-house operation. However, the owner may choose to subcontract a
substantial portion of the project to outside consultants and contractors for both design and
construction, even though it retains centralized decision making to integrate all efforts in project
implementation.

Example 1.1 U.S. Army Corps of Engineers Organization.

The District Engineer’s Office of the U.S. Army Corps of Engineers may be viewed as a
typical example of an owner-builder approach as shown in Figure 1.3.

U.S. Army
Corps of Engineers
District Engineer’s Office

I
[ | 1

Operations | |Construction
Division Division

Engineering Division

Planning || Design Other
Branch || Branch ||Branches

Figure 1.3 Organization of a District of Corps of Engineers

In the District Engineer’s Office of the U.S. Corps of Engineers, there usually exist an
Engineering Division and an Operations Division, and, in a large district, a Construction Division.
Under each division, there are several branches. Since the authorization of a project is usually
initiated by the U.S. Congress, the planning and design functions are separated in order to
facilitate operations. Since the authorization of the feasibility study of a project may precede the
authorization of the design by many years, each stage can best be handled by a different branch in
the Engineering Division. If construction is ultimately authorized, the work may be handled by
the Construction Division or by outside contractors. The Operations Division handles the
operation of locks and other facilities which require routine attention and maintenance.

When a project is authorized, a project manager is selected from the most appropriate
branch to head the project, together with a group of staff drawn from various branches to form
the project team. When the project is completed, all members of the team including the project
manager will return to their regular posts in various branches and divisions until the next project

assignment. Thus, a matrix organization is used in managing each project.
Turnkey Operation

Some owners wish to delegate all responsibilities of design and construction to outside

5



consultants in a turnkey project arrangement. A contractor agrees to provide the completed
facility on the basis of performance specifications set forth by the owner. The contractor may
even assume the responsibility of operating the project if the owner so desires. In order for a
turnkey operation to succeed, the owner must be able to provide a set of unambiguous
performance specifications to the contractor and must have complete confidence in the capability
of the contractor to carry out the mission.

This approach is the direct opposite of the owner-builder approach in which the owner
wishes to retain the maximum amount of control for the design-construction process.

Example 1.2 An Example of a Turnkey Organization.

A 150 MW power plant was proposed in 1985 by the Texas-New Mexico Power Company
of Fort Worth, Texas, which would make use of the turnkey operation. Upon approval by the
Texas Utility Commission, a consortium consisting of H.B. Zachry Co., Westinghouse Electric
Co., and Combustion Engineering Inc., would design, build and finance the power plant for
completion in 1990 for an estimated construction cost of $200 million in 1990 dollars. The
consortium would assume total liability during construction, including debt service costs, and
thereby eliminate the risks of cost escalation to rate payers, stockholders and the utility company

management.
Leadership and Motivation for the Project Team

The project manager, in the broadest sense of the term, is the most important person for the
success or failure of a project. The project manager is responsible for planning, organizing and
controlling the project. In turn, the project manager receives authority from the management of
the organization to mobilize the necessary resources to complete a project.

The project manager must be able to exert interpersonal influence in order to lead the project
team. The project manager often gains the support of his/her team through a combination of the
following:

® Formal authority resulting from an official capacity which is empowered to issue

orders.

® Reward and/or penalty power resulting from his/her capacity to dispense directly or

indirectly valued organization rewards or penalties.

® Expert power when the project manager is perceived as possessing special knowledge

or expertise for the job.

® Attractive power because the project manager has a personality or other characteristics

to convince others.

In a matrix organization, the members of the functional departments may be accustomed to a
single reporting line in a hierarchical structure, but the project manager coordinates the activities
of the team members drawn from functional departments. The functional structure within the
matrix organization is responsible for priorities, coordination, administration and final decisions

6o
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pertaining to project implementation. Thus, there are potential conflicts between functional
divisions and project teams. The project manager must be given the responsibility and authority
to resolve various conflicts such that the established project policy and quality standards will not
be jeopardized. When contending issues of a more fundamental nature are developed, they must
be brought to the attention of a high level in the management and be resolved expeditiously.

In general, the project manager’s authority must be clearly documented as well as defined,
particularly in a matrix organization where the functional division managers often retain certain
authority over the personnel temporarily assigned to a project. The following principles should be
observed:

® The interface between the project manager and the functional division managers should

be kept as simple as possible.

® The project manager must gain control over those elements of the project which may

overlap with functional division managers.

® The project manager should encourage problem solving rather than role playing of

team members drawn from various functional divisions.

Questions

What are the most typical ways to decompose a project into stages?

How many issues are involved in organization for project management? What are they?

W =

Say about the two basic approaches to organization for project management. How these
basic approaches are divided?

What’s the matrix organization for the management of construction projects?

What’s the project-oriented organization for the management of construction projects?
Summarize the organizational features that are characteristics of mega-projects.

Pl -

Why is it important to recognize the changing nature of the organizational structure as a
project is carried out in various stages?
What organization is used in managing the owner-builder project?

0 %

The project manager is the most important person for the success or failure of a project,
why?
10. How does the project manager gain the support of his/her team?

Vocabulary, Phrases and Expressions

project participants: T HZ 57

sequential processing: HATALEE; I T
parallel processing: JfATALH; Z EALHE
staggered processing: A& X AbEE; 5% 4bH
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separation of organizations: 3774 4

integration of organizations: #E£#IZH 47
owner-builder operation: MV HATEET H
turnkey operation: AZEHALIH H

matrix organization: [ 4HLER
project-oriented organization: LLI H Jy 5 ] f£H 41
an architectural/engineering firm: F5/ ¥ it 2 Al

a general contractor: s 2K f

specialty subcontractors: % Mb4>

supervise: i F

field inspectors: IIZA A

field observers: Pz %2 1

shop drawings of fabrication: %=[H] 223 K]
construction schemes: Ji T i+%l; i T 24k
designer-constructor sequence: B it AR
subcontract: 4[]

quality of construction: #H:H i &

construction management: Jifi .5 5

design and construction alternatives: Wil L )54 &
project cost and schedule: T H ) sl A< Fil it i
procurement of material and equipment: 4} Fl1i% 25 ) KW
monthly payments: J &5k

cost center: JAHL»

decision-making: k%

on-going projects: £ H

engineering division: TFE¥iH#EI]

operations division: &%

construction division: Jifi L%

outside contractors: #hS A&

authorization: #ZAX

feasibility study of a project: I H ] {7 M HF 5%
project team: Il H [\

performance specifications: W itAES Ut 45: BTGNS UL 4)
liability during construction: %15 #i{5i 5%

debt service: AT E; £

project manager: il H £ 7



Unit 1 Organizing for Project Management «9.

2 %X
#1871 HEEERAR

E LR R A b

b= R R A B A TS AT, RIS AIE A LR S A E TR . el
(975 %t P2 d HAADRE I H A A U P AR 25 RO 45 NI ZH4R, DL FAT 4 RE 9
A B0 Ml 2 TR ER T P R SR K o A 1 AT T R B A A . A
2P MEIE BB T, o o LR
® ISy, T H BRSBTS B, B B S BET
® PATRISY, TUH BRI BRI JUANE Sy, BB RN HEAT .
®  SIXANSGy, TUHMBATLLEAT . B, BRd B AR R
X EL AR BRI AR MR TEE R R, XSS AIR T I RSB, 752 50
UL, RIUFRI S ITEE iR — 2, 95 K I H BB ) 6 1) A -
® IHWEZDSNMHLN?
o HALRKIBRZE A2
® ZALTR A NTH ?
RV R Tl 2 R R 2 18] TSR A (R 4% K S [R) £ 7 AR AR 22 5 T H I 4L
o (EREARTFEREPR, 4 R 8RR 5)
® MMVEIMG. HXS T, o I vy R 6 7 2 A B bR B R T AT
BRI, W BOXFRBARA AT R TSI, S
BB H B

o RUMAR. M ARALHR— AR —MBAE, G54 A A BRI T
£55 . KENAPFREIP] T Wt AT@ETE, EXEE TESHL
PR TIACEE; AR, BIERMATE TIEA AL —ANET, dbfs
gk F 3R A58 THH .

BT H N EHALTE X TR AR E . —FEo0R, TH TR A
®'ft, METHRMELMFASEEMALSHR, WHE 1.1 Pir. EXMERT, BHSHL0
IR B SIRE LR B3 I8 SRER I H T 75 F 5 Ao T L, AT i S 4 25370 X th e o 4 o
AR Mn—MALELWE 1.2 FrRMBELRAL, EXMALHAT, AL 55—
ANTE R B PR E RS BESCRE, BRI AR A AT H 4 F 1 RRLY, A H IR
HIE B BVER. BRIZ A, A HABRA I H A0 FT e, XEk T4 H brfig
WIUH B Rl B0, — K BRI RI . BRI BB = 0 B & R T A FR B4R
MR RERE AR R, SRR BRI H & HR AR AR A R, AT T8 LA
H Yy 53 AR RAE AL E P, (G50 A 5 A R 38 K 2 B



« 10 - TR H M IE

R e

l |
TRAERRIT A TRAEHETT B HRRERRIT] C

B 1.1 sEREXER

|EE%EI

o] () rg
O EO®EEE G

E1.2 PmBASERER

Hy T BRI H S B ARIAL R, AT AR S — M F TR ER 2 — ANk i e
AL, W H AT AR R — AN E R T @ BT E A AR

et — AR e

Xt AR L AR AN S R B I BB I H b I S — R AL R B A
) Ay AR A B (A A B SR LI H BT O PE AR R AN R o BT BT ) B M A it T3
IR] Ml B T AT SV RAR TAE AR 2 %k o R R AR AR, (B BB AR R X TREA
B35,

b 3 T 2 B B B (AVE) A RIEEAT RS B R R . BR T ARIERTE BEAL, AZE A
ARATE— R B ERER). WER LIRS, 445, AE AREIEECNE
W ERK, FEAMBANACRE ERR, LUBEER) 35 R L i E WA G . 4 A/E
23w TAR RIS W B N GO8 W AE Bt SE e SR R T H SEEBR R B, JFHR D EBES 5%
WAG. BTEE 20 ERUFAZ NI, hi#RIFAMS, KEHM AE AR Him TH
RS, AR B . BUAE, ARG R SR AT IRUE I 25 18] e e PRI H 1,
WALAE AJE 22 R HEEISTAE .

b 3= BE R 5E i 38 S A bt A YA B B AR LR . — AR LA SR A 3
PR, TANALR RPN PR —Fr . EfmiaTh, WEEAS
AR TP, BRI SEhR 8 BAR AT, VR ARLRIRI B B 258 k. 4
RERRAREFR T, B2 FAEE @ A0 AR KR4 H

BB ATERE B O e G R H B2 LA R —E 4, AT AR I 4
Hor g E, BORMEAEEE . EARC R FREEE AT 384 M40 br th a1 k) ke

e 10 -



