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ABSTRACT

This research was initiated a result of a proposition described by Cleland and King in
1983. They proposed that the management of a portfolio-of-projects could be
achieved as a by-product of using a MIS containing project-management data. The

hypothesis in this research takes their proposition further. It contends that the

application of Pareto-based heuristics in the management of a portfolio-of-projects

can improve on their approach.

The research has been undertaken in Hong Kong. However, a review of the literature
defines Hong Kong as a ‘city-state’ construction industry that is shown to be similar

to national industries elsewhere. On this basis, the research establishes its validity for

the general-case.

Two qualitative surveys have been completed to identify the current methods used by
Hong Kong contractors and by Hong Kong consultants for the management of their
portfolios-of-projects. These elements of the research did not find evidence that in
general, firms used a MIS that transformed project-level performance data to manage
portfolios-of-projects. In this respect, there was no notable evidence of the adoption
of the project-to-portfolio MIS data-pipeline described by Cleland and King. These
surveys did not provide evidence that the commonly used ‘individual review’ or

‘spreadsheet analysis’ of multi-project data for portfolio management included

prioritisation to identify projects of most significance to the outcome of the portfolio.

Empirical data from the public works element of the Hong Kong construction industry
Is used in simulations of portfolio management to test the hypothesis along with a
longitudinal grounded case study of the implementation of a portfolio/project MIS
within the Hong Kong Government (HKG SAR). This case study provided practical
experimentation through the quantitative measurement of ‘before’ and “after’ effects
of a change to project-based multi-project management techniques that fitted the

Cleland and King model. A qualitative survey has been completed to assess the

degree of success and User satisfaction with this practical experimentation. The
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results of these elements of the research are taken to mean that the hypothesis is

supported in principle.

The final element of the research uses the empirical data to investigate the
effectiveness of basing success for the portfolio-of-projects largely on the outcome of
the important projects within the portfolio. Monte Carlo techniques are used to
simulate an achievable excellent performance for the projects deemed as significant
within the portfolio whilst the outcome for the other projects is unchanged. The
simulated improved performance for the significant projects is based upon a derived
probability-distribution-function (PDF) that represents the top twenty percent of
project achievement for the portfolio-of-projects. The simulated outcome provides
evidence in support of the hypothesis. With the exception of one of the ten cases
tested, the theoretical application of excellent outcomes for the significant twenty
percent of the number of projects using Monte Carlo techniques results in a
worthwhile improved outcome for the portfolio as a whole. In the exceptional case,
the actual result was already in agreement with the theoretical proposition. All ten

cases, thereby showed the hypothesis to be true within the specifics and constraints of

this research.
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Abbreviations

means, the Architectural and Associated Consultants Selection Board of the
HKG SAR who administer to the appointment of consultants who undertake
building works.

means, the Capital Works Reserve Fund of the HKG SAR, being the source
of capital funds for the projects of the government.

means, the Engineering and Associated Consultants Selection Board
(EACSB) of the HKG SAR who review and delegate authority to appoint

consultants for civil engineering works and associated services.

means, the INFORMation MIS of the Architectural Services Department of
the Government of the Hong Kong Special Administrative Region.

means, the Information Technology Department of the Government of the
Hong Kong Special Administrative Region of China.

means the geographical entity administered by the HKG SAR.

means, the Government of the Hong Kong Special Administrative Region of

China, formally the British Crown Colony of Hong Kong. Otherwise
abbreviated to HKG.

means the same as HKG SAR.

means, the Ledger-Accounting-Information-System the Government of the
Hong Kong Special Administrative Region of China. LAFIS is a ledger
accounting system used by the Treasury of the HKG SAR to record all
accounting transactions.

means, the Legislative Council of Hong Kong, being it’s law making body.
means, Management-Information-System(s), usually a computer-based ystem
of data analysis and reporting.

means probability distribution function.

means, a project-management-information-system.

means, ‘Project Management in a Controlled Environment’. It is highly
regulated methodology for the project management of information
technology projects. It was devised on behalf of the UK Government and is
used as standard practice by ITSD.

means, the public works management system of HKG. It is an inter-
department, multi-participant MIS serving as a project-level management
tools and also an executive-level portfolio management tool. *’
means, the Public Works Programme of projects of the HKG. The range of
public infrastructure capital works projects funded from the Government’s
Capital Works Reserve Fund.

means, the Public Works Systems Administration Unit, being the divison of
the Works Bureau of the HKG SAR that supports the PW_MS.

means, the Public Works Steering Committee, being a committee chaired by
the Secretary for Works with the objective of facilitating public works capital
projects.

means, the Resource Allocation System for prioritising capitial projects and
allocating necessary resources for them to proceed to completion.

means, ‘Structured System Analysis and Design Methods’. It is a systemised
methodology used for the analysis and documentation of a physical process
that is then to be re-created within a computerised system.

means, the Works Bureau of the HKG SAR and up to July 1997, formerly the
Works Branch of the British Crown Colony of Hong Kong (HKG). It is the
bureau of the policy-making Secretariat of the Government responsible for

public works policies. The Secretary for Works is also responsible for the
delivery of the PWP overall.




Chapter One

1 INTRODUCTION

1.1 Guide to the thesis

Each Chapter of this main volume of the Thesis is presented as a discrete element of
research. They are laid out in the same sequence as the line of enquiry followed for
the entire project. Each one starts with a brief introduction as a navigational aid and
concludes with a summary. These are provided for those readers who do not require
the greater detail provided within the main part of the text. Citations within each
Chapter are cross-referenced by a superscript notation to a list of references at the end
of the Chapter. A Bibliography is printed at the end of the Thesis. Appendices of
data and additional supporting evidence are provided on CD-ROM for those readers

that require further substantive argument or greater detail.

Chapter Two, ‘Research Methodology’, provides an overview of the whole of the

research as a further navigational aid to the Thesis. It also describes the research

methodologies used in each element of the work.

This chapter of the Thesis is to put the research into context. It describes:

What the research is about (Section 1.2);
The Hypothesis to be tested (Section 1.2.1.3 );

The practical application of the Hypothesis (Section 1.3); and,
The relevance of this research to the construction industry in general (Section 1.4).




1.2 Purpose of the research

This research is about the management of a portfolio-of-projects: an action that arises

whenever there is an interest in the combined outcome of more than one project.

Specifically, the research is to:

o identify the current practices for the management of portfolios-of-projects within
the construction industry of Hong Kong,

o undertake practical experimentation by way of a ‘before and after’ longitudinal-
grounded study of a project-management-information-system (PMISO that 1s
used for the management of a portfolio-of-projects, and

o test, using empirical data, the hypothesis with a view to defining a heuristic that
reduces the effort needed for the effective management of a portfolio-of-
projects.

The management of a portfolio-of-projects is a common requirement for big or small,
public or private-sector, construction firms. The objective is to gain maximum benefit
from an optimum deployment of a pool of resources. The greater the number of
projects, then the greater the difficulty in assessing competing priorities and in making
appropriate allocations of resources. Management wants to achieve the best possible
outcome for the firm, i.e., an optimum outcome for the portfolio-of-projects as a

whole rather than for individual projects. There is a spectrum of possible outcomes

for this ambition. The best possible outcome is achieved if all the projects have a

perfect delivery. The converse is also true. Between these extremes are the more
realistic possibilities of an outturn due to some projects performing well whilst others
perform badly. If we contrive a situation where the projects that provide the most
good, do well, whilst the projects that provide the least good do less well: then an

overall result is achieved that tends to the more desirable outcome within the

spectrum of possibilities. It is this approach that is the basis of the hypothesis tested

in this research.

If the projects in the portfolio are perfectly identical, then they cannot be separated
into ‘those-that-provide-most-good’ and vice versa but this is not true in the real

world. There are always priorities to be satisfied that identify what is ‘good’ and what
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is ‘bad’ for the portfolio. Knowing this makes it possible to separate the projects into
the two categories. As the portfolio increases in size and diversity, then the
differences between the projects becomes more obvious. Separation into the ‘most
good’ and the ‘least good’ categories is then potentially easier. In practice, there are
many attributes that are considered good or bad. They are not mutually exclusive.

They can form combinations whose impact is difficult to measure. This research does
not set out to investigate this aspect of project significance i.e., the possible
permutations of ‘most good’ or ‘least good’ attributes although others have addressed
this topic from a variety of stand points'>>*>882I0ILIZLILL 14 does investigate the

outcome that is achieved if the projects, which according to a commonplace attribute

of what is good for the portfolio i.e., cost of work, are ensured success compared to
the others. It examines the outcome derived from a ‘project-significance’ approach to
the management of an empirical portfolio-of-projects compared to the outcome in

practice, 1.e., the ‘actual’ outcome.

The application of this principle in practice can vary with the nature of the portfolio-
of-projects and the owner’s criteria for success. The ‘criteria of success’ defines what

projects are significant within the portfolio.

The objective of this research is to demonstrate that this principle of ‘project
significance’ is an efficient and effective method for the management of a
portfolio-of-projects because it provides a reasonable approximation of the best

possible outcome for the portfolio but is achieved at lesser managerial effort.

1.2.1 Stimulus for the research

1.2.1.1 The problem

The catalyst for this research was a description by Cleland and King published in
1983, of a functional specification for a project-management-information-system
(PMIS) that also served as a tool for the management of a portfolio-of-projects'°.
They theorised that project-level data used to measure the performance of each project

in a portfolio-of-projects could be used to provide aggregated measures of




performance for the entire group of projects. They saw this capability as a further

benefit to be derived from the use of the information pipeline that would exist within

computerised project management processes.

It 1s an intriguing concept. Analysis of each time-slice of aggregated project-data,
provides an overview of the portfolio. Comparing the overview with the planned
position would show the performance. Successive performance measurements would

indicate a trend. Extrapolation of the trend provides a forecast of a likely outcome.
On the basis of this, managing a portfolio-of-projects as a by-product of project-
management appears to offer added-value to the use of a computerised PMIS.
Advances in Information Technology (IT) since 1983 have increased the practicality
of this proposition. Computerised systems are well suited to serving as 'information
pipelines' that consolidate fine-detailed data into items of summary-information, but
they suffer from two drawbacks that render them difficult to implement in practice.
First, these systems are intensive users of project-level data that is costly to capture
because they require the same range of detailed data, at the same frequency, from all the
projects in the portfolio irrespective of their significance. Second, the aggregation of
the fine-detailed data may indicate unsatisfactory performance overall, but it does not
indicate the deviant projects among the many being viewed in aggregate. Data-
warehousing techniques can solve the latter problem but not the former. What is
intriguing about Cleland and King’s proposition is that twenty-years-on, it is

apparently not a commonplace approach adopted by the construction industry for the

management of their portfolio-of-projects.

1.2.1.2 An alternate approach

An alternate to the Cleland and King proposition is to use Pareto heuristics such as the
80:20 rule to identify the significant projects within the portfolio and to ensure that their
performance is excellent because they will dominate the results desired for the portfolio

overall. This research sets out to prove that the satisfactory performance achieved by

these lesser number of significant projects leads to a reasonable approximation of the

optimum outcome for the portfolio overall, other things being equal.




Murray et al'’, Horner and Zakieh'®, Al-hajj and Horner'”, Munns and Al-Haimus®®, and
Poh and Horner *! have taken a similar approach with construction estimating. They
propose heuristics based on the cost-significance of items within the Bill of Quantities

that substantially reduce the overall estimating effort at the cost of a minor loss of

accuracy overall.

1.2.1.3 The consequentially derived hypothesis

This Pareto-based approach to the management of a portfolio-of-projects provides the
basis for the hypothesis to be empirically tested in this research, namely;

The outcome for a portfolio-of-projects is reasonably assured

when a satisfactory outcome is achieved for those twenty

percent, or thereabouts, of the projects in the portfolio that

contribute eighty percent or thereabouts of the value of the

portfolio.

‘Twenty percent’ and ‘eighty percent’ are thresholds indicative of the probable
contribution of the few high-value projects in the portfolio compared to the larger
number of lower-value projects. This twenty:eighty heuristic is derived from Vilfredo
Pareto®. ‘Satisfactory’ is taken to mean within +/- twenty percent of an ideal outcome.

‘Reasonably’ 1s taken to mean a fifty:fifty (evens) probability.

The value of this heuristic is that the paramount impact of the twenty-percent significant
projects warrants detailed and frequent collection of project data: less so for the eighty-
percent of less-significant projects. If true, then it is possible to revise the Cleland and

King proposal to avoid the dependency on the collection and analysis of consistent data
from all the projects in the portfolio.

1.3 Application of the alternate approach

The usetulness of a ‘project significance’ (Pareto-based) approach to the management

of a portfolio-of-projects is a function of:

e Increased management effort applied to the twenty-percent significant projects;



e Reduction of data collection effort for the eighty-percent of less significant
projects.

The practical issues in deploying this alternate approach are noted in the subsequent

sub-sections 1.3.1 to 1.3.4 of this Chapter.

1.3.1 The presumption of the 80:20 heuristic.

In practice, the key to ensuring an optimal outcome for the portfolio-of-projects is to
know in advance which projects are significant to the outcome for the portfolio and to

give them more managerial attention than the other projects. If the portfolio is

sufficiently large and contains a diverse population of projects, then statistical principles
apply enabling use of the heuristic and the presumption that twenty-percent of the
projects will have a major impact whilst about eighty percent will have a minor effect.
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