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Preface

There have been significant advances in the development and application of
information technology (IT), both in hardware and software. Such advances
have clearly influenced the way in which organisations have integrated IT into
their business environment. It is widely accepted that IT is becoming a key
element of any organisational infrastructure. Indeed, many like to think that
the level of an organisation’s reliance on IT in the twenty-first century is similar
to the reliance on electricity in the previous century where it was not expected
for an organisation to function without electricity. For example, networks,
Internet, e-mail and office automation are seen as standard applications for
“reasonable” size organisations. For small businesses, stand-alone applications
such as e-mail, presentations and report writing are seen to be essential components for running any business. However, for larger organisations, the picture
is more complex where IT infrastructure plays a key role in supporting core
business functions. In this context, IT is being increasingly used to support
business strategies as an enabler to leverage its potential to gain a competitive
advantage and therefore new markets/clients.
However, there is ample evidence that information systems (IS)/IT have failed
to bring about a competitive advantage to organisations in spite of the large
investments over the past decade. A large percentage of IS/IT systems have
failed to achieve their intended business objectives. Previous studies in the area
of “IS/IT failure” have shown that 80 to 90 per cent of IT investments did not
meet their performance objectives. Such projects were abandoned, significantly
redirected, or even worse, they were “kept alive” in spite of their failure. The
cost of funding such projects and the missed opportunities of not benefiting
from their intended capabilities constituted a tremendous loss for organisations. This dissolution in the strategic benefits of IS/IT is currently forcing
many organisations not to invest in IT for any competitive advantage but for the
reasons of bringing efficiency and effectiveness to business processes.
The main attributes of the high percentage of systems’ failure are rarely
purely technical in origin. They are more related to the organisational “soft
issues” which underpin the capability of the organisation to successfully absorb
IS/IT into its work practices. IT is still, in many cases, being considered by the
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management of organisations as a cost-cutting tool (owned and managed by
their IT departments). This “technology push” alone – even though to some
extent it is still dominating in many industries like construction and engineering
– will not harness the full business potential of IS/IT and thus is unable to lead
to competitive advantage. Although the implementation of a few advanced IT
applications might bring about “first comer” advantage to an organisation, this
will not last long as it can be easily copied by competitors. It is innovation in
process improvement and management, along with IT as an enabler, that is the
only mechanism to ensure sustainable competitive advantage. This requires an
organisation to be in a state of readiness, which will give it the capability to
positively absorb IS/IT enabled innovation and business improvement into its
work practices.
The competencies that an organisation needs to develop in order to acquire
the capability to strategically benefit from IS/IT, prior to IS/IT investment,
involve four main elements: people, process, work environment and IT infrastructure. The first two elements are the key to change and improvement while
the other two elements are enablers without which the first two elements cannot
be sustained. The “acceptable” level of IS/IT, that can be successfully utilised in
an organisation – i.e. ensuring its business benefits are realised – therefore
depends on assessing a range of critical issues needed to ensure a balance
between the organisation’s readiness (mainly factors required to adapt to
the proposed change) against the level and complexity of the proposed IT.
This balance often includes many issues such as capital expenditure, resource
availability, an organisation’s maturity and readiness, culture and vision, and
available IS/IT skills.
In order for an organisation to achieve the required level of capability to
address IS/IT based innovation and continuous improvement, the following will
be necessary.
(a) Create an innovative work environment. This should focus on developing
and sustaining a highly skilled and flexible workforce which will have the
skills and the competencies to continuously introduce improvement through
better and more streamlined business processes enabled by advanced IT. In
this context, organisational learning and knowledge management become
a necessity for organisations to sustain business improvements and competitive advantage out of their IS/IT investments.
(b) Achieve effective alignment between business strategies and IS/IT strategies. The focus should be on improving the organisation’s efficiency by
directly integrating IS/IT with the corporate, strategic and operational
needs. This ensures IS/IT resources are “in line” with business imperatives.
To develop an IS/IT capability, an organisation needs to rethink its processes,
structure and work environment. This necessitates the development of a
“forward looking” management tool which will enable managers to:
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measure their current capabilities in the relevant areas, i.e. those that affect
the development of the required IS/IT capabilities
predict the required level of change and resources to develop the target
capabilities, i.e. identifying the organisation’s “readiness gap” for developing and adopting specific IS/IT capabilities.

This book focuses on the organisational soft issues that hinder the successful
implementation of IS/IT in an attempt to raise the level of understanding of
these issues and to highlight how best to deal with such issues through IS/IT
readiness measurement tools. Real case studies are used throughout the book
to illustrate various concepts and provide readers with a realistic and practical
picture.
The content of the book is structured in three main parts.

Part 1 Elements of IS/IT success and measurement
in organisations
This part (Chapters 1–4) of the book sets the scene by clearly explaining the
trends in the development, management and success measurement of IS/IT
projects along with their uptake and impact on business. It then examines the
technology impact on the construction and engineering industry. Chapter 1
addresses the pace of change in hardware and software along with the implementation patterns and problems that this industry has gone through over the
past decade in order to improve its performance and efficiency. It also discusses
the evolving role of IS/IT management in organisations and relates that to the
success of IS/IT. It also covers examples of successful applications of IS/IT in
the Construction and Engineering industry. Chapter 2 focuses on the relationship between the implementation of IS/IT and the dynamics of businesses
within organisations. It clearly explains the relationship between the success
of IS/IT projects and the capability of organisations to successfully absorb new
systems within their work practices. The focus of the discussion is on the four
organisational elements of success: people, process, work environment and IT
infrastructure. Chapter 3 is mainly concerned with IS success measurement
models. It focuses on product-based measurement approaches and classifies
them into two categories, hard and soft. Chapter 4 illustrates the context of
this book in two detailed case studies. The chapter emphasises the role of
organisational soft issues and their impact on the success or failure of IS/IT
projects.

Part 2 Enablers: learning organisations and
strategies alignment
This part of the book (Chapters 5–7) addresses the organisational enablers
which are not only necessary to foster IS/IT capabilities in organisations but
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also ensure sustainable IS/IT competitive advantage. The focus of this part is on
two issues: a) organisational learning/knowledge management as being the
catalyst for knowledge sharing and capacity building and b) integrating
business and IS/IT strategies. Chapter 5 explains and discusses the concept of
learning organisation and the role of knowledge management as a tool to
achieve continuous improvement. The concept of learning is linked to the
resource-based models in an attempt to explain how such an environment can
be achieved. Chapter 6 addresses the importance of developing holistic implementation strategies for developing learning environments and uses knowledge
management as a case. A three layer holistic implementation model is presented
which covers the entire knowledge management cycle. Chapter 7 is concerned
with the alignment of IS/IT strategies with business strategy. It provides backgrounds to the IS, IT and business strategies followed by a high level implementation framework. The chapter ends with a focus on IT training, as a key
concept to building capability.

Part 3 Improvement gaps and tools: maturity and
readiness of organisations
This part (Chapters 8–10) focuses on building IS/IT capabilities of organisations and measuring their readiness gap prior to IS/IT investments. Maturity
concepts and models are used to categorise the organisational elements of
success (process, people, work environment, IT infrastructure) in several levels
of maturity which are then used to identify the current and required level of
organisational readiness in the four elements of success. An IS/IT readiness
model is proposed to address this. This concept is then discussed within the IS
life cycle where a new stage “Readiness Gap” is proposed to the IS life cycle
before the development and implementation phase starts. Chapter 8 is concerned with maturity and maturity models. It uses a number of application
examples to illustrate the concept. In addition, this chapter briefly covers the
various process improvement models in the software industry where concepts
are adopted in the proposed readiness models. Chapter 9 addresses the definition of opportunity and readiness gap and attempts to modify the IS life cycle
by adding a new stage to measure the IS/IT capability of organisations prior
to the commencement of the development and implementation phase. The
chapter ends with a detailed IT training strategy as an example of the preparation of IS/IT skills in organisations. Chapter 10 presents the proposed IS/IT
readiness model and utilises the full case studies, explained in Chapter 4, to
illustrate the implementation of the model.
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Current status of IS/IT
management and applications

1.1 Advances in hardware and software
There have been significant advances in the development and application of
information technology (IT) over the past decade. Computers have moved from
mainframes in the 1960s and 1970s to personal computers in the 1980s and
1990s. This was accompanied by a rapid development of networks (local area
networks and wide area networks) which facilitated the transfer and exchange
of information between personal computers within an organisation and among
organisations. The emergence of the Internet in the 1990s added another significant dimension to the IT industry. This global network is facilitated by
significant advances in communication protocols and standards along with the
establishment of enormous optical cable networks. This started with the telephone as a medium for transferring and exchanging information between
computers to broadband networks using optical fibres. Such a development, in
the hardware and networks, had a great influence on the speed of processing
information not only within a single computer but also on the speed of transferring information from one computer to another through optical and wireless
networks.
Advances in hardware and networks were accompanied by a significant
development in the software industry. Moving from machine coding and Cobol
as a programming language to four generation languages, artificial intelligence,
CASE tools and Java. Better and more powerful computer applications were
developed covering a wide range of business and professional applications.
This development has clearly influenced the way in which organisations have
adopted IT into their business environment. In the 1970s and the 1980s, where
the availability of commercialised application packages was limited, organisations developed and maintained their own specific business software applications. The complexity and high cost of developing bespoke systems led to the
creation of a generation of business-oriented vendors in the 1990s. Powerful,
reliable and cost-effective commercial professional and business application
packages started to appear in the market. Hence, the adoption of IT applications started to shift from organisations developing their own application
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packages to subscribing to application service providers (ASPs) or buying a
licence for a commercially available business package from a third party. More
recently, organisations have started to change their strategies in favour of outsourcing part, if not all, of their IT applications (non-core business functions)
to a third party with the aim of achieving efficiency and cost effectiveness.

1.2 Patterns of IT focus in construction
and engineering
The type and nature of IT investments and applications in the construction and
engineering industry, over the past 10 to 15 years, have taken several shapes and
followed many themes which can be categorised into four phases. Each phase
has specific features which generated a “cloud” of IT interests among managers
in both the IT sector and industry (see Figure 1.1). These four phases are IT
infrastructure, process-focus, supply chain-focus and Internet-focus.
Phase I: IT infrastructure
In the 1990s, organisations worldwide invested heavily in IT with the aim of
improving business performance, gaining efficiency and a competitive advantage.
Investment in IS/IT in 1996 was $11 trillion of which $250 billion was invested
in the USA and $35 billion in the UK (Willcocks and Lester 1996). The majority
of this investment went on setting up the IT infrastructure in organisations
including hardware, networks and business applications. Although the amount
of computing power per worker grew in organisations, researchers found that
the productivity in those organisations did not reflect it. Also there was no
clear evidence that such investments led to reaping the benefits of bottom line
organisational performance improvement (Brynjolfsson and Hitt 1998; Brown
1987; Roach 1987). A worldwide survey of senior executives, carried out by the
London Business School in 1999, showed that 80 per cent of chief executives
were disappointed by the contribution of IT investments to business performance. However the same survey indicated that more than 40 per cent of chief
executives believed that the Internet will transform their business and that more
than 50 per cent predicted that within three years the Internet will have a major
impact on their businesses (Economist 1999).
Phase II: process focus
The large investments in the 1990s were mainly propagated by advances in IT
which has led to technology focused solutions to business problems. It became
clear that by applying IT to existing work practices, IT only managed to speed
up the time for information to travel between process bottlenecks, without
doing anything to mitigate the effect of the bottleneck in the first place. As
a result, organisations started in the mid 1990s to lean towards improving
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Figure 1.1 Patterns of IT focus.

business processes as the main driver to improve business performance. By
doing so, construction and engineering industry started to recognise the need
for process understanding and process standardisation (see Case study 2.1), and
above all that IT is only an enabling tool to the implementation of better and
more effective business processes (see Case study 2.2).
Phase III: supply chain focus
In the late 1990s, there was a shift from organisation-centred improvement,
i.e. utilising IT as a tool to improve business performance, to better managing
the supply chain process with the aim of not only adding value to “own”
business but also to adding value to client organisations. This shift was also
driven by pressure for improvements which started to come from client organisations themselves. For example, client organisations started to streamline
their business processes and operations by relying on fewer suppliers with a
much improved relationship, i.e. partnering with fewer suppliers to guarantee
quality and low prices. Such shifting focus has created more demand on activities such as electronic trading (e-commerce), standardisation in business processes across the supply chain, and better and easier IT tools to support and
coordinate the massive amount of information and activities among the supply
chain’s partners.
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Phase IV: Internet focus
The Internet started to provide a reliable communication infrastructure for
organisations not only for the use of internal communication but also to facilitate cost-effective business improvement. The option of expanding businesses
across the globe to ensure efficient and effective operations supported by
appropriate and high quality international expertise is becoming more attractive to organisations. For example, a petrochemical company has its Head Office
in a European capital while its specialised design offices are spread across
Europe and South East Asia. The company uses the Internet infrastructure to
exchange design information, manage and coordinate the design process and
to communicate with its geographically dispersed clients around the clock. This
process ensures a 24 hour operation without inducing high operational costs.
However, business applications over the Internet are still facing many
challenges such as:
1
2

3

business process standardisation to facilitate better integration of partners’
applications
different maturity levels of IT in organisations across the supply chain
making it extremely difficult to successfully adopt advanced IT across
organisations
the lack of effective e-procurement systems to facilitate legal aspects for
trading and doing business electronically.

1.3 Technology push vs business pull
This section addresses some of the problems that construction and engineering
industry has faced during the past decades. The lessons learnt from the above
four phases is that the hype of IT (as technology) has diminished and that a new
thinking has started to emerge which considers IT as an integral part of the
business infrastructure. This requires organisations to effectively invest in IT to
maximise their business performance and innovation. This is not a straightforward process. It might seem at first that large investment in IT could bring
about large benefits to organisations. This is not always true. On the contrary,
previous experience has shown that large “ad-hoc” investments in IT have
caused a wide spread of isolated applications with no communication strings.
An isolated investment may satisfy a particular downstream business process or
function, but its overall contribution to the business may not be significant.
Hence, its effective use becomes very limited, its benefit becomes transparent to
management.
This problem is attributed to the business-pull and technology-push paradigms. The business-pull paradigm causes organisations to respond to the
needs of the marketplace through the deployment of relevant IT, whereas the
technology-push paradigm provides organisations with new technology-based
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business opportunities that can lead to new innovations. Under the businesspull paradigm, improvements and innovation progress are initiated by relying
on strong market need alone. In an industry like construction, it is difficult to
achieve innovation and performance improvement by relying on business pull
alone. For example, small firms are the mainstream commodity, with 90 per cent
of companies employing fewer than 10 members of staff. This does not actively
promote radical change to take place at firm level.
Many firms in the industry, both at national and international levels, have
successfully managed to introduce several IT applications into their organisations that have been successful in other industries. This type of technology push
has been gathering momentum, and many initiatives have been led by large
construction firms. In this context, the biggest challenge faced by organisations
is how to integrate these technologies into their current business processes to
maximise benefits to the business and to minimise risk of failure.
Both researchers and practitioners alike have recognised this fact after having
encountered the problems described below.
1.3.1 Isolated computer applications
Since personal computers became available in the mid 1980s, their use in
businesses increased and has reached a status where this technology underpins
most business functions. The low cost of powerful hardware along with the
availability of commercial business packages have resulted in a wide spread of
isolated applications. This has led to the creation of what was known, in the
1990s, as “islands of automation”, i.e. isolated computer applications which
satisfy specific tasks within a department in an organisation. For example,
packages such as design and analysis, planning, computer aided design (CAD),
estimating, etc., are now widely used in industry to automate specific tasks
which are normally carried out by individual professionals. These applications
more often lack the capability to communicate and exchange data between
them. When managers started to realise that they could gain further benefits
from integrating such packages they were confronted with the lack of interoperability of the different packages. This has created a tremendous burden on
organisations to introduce future improvements to the tasks themselves or to
the business as a whole. Case study 1.1 illustrates this point.
Case study 1.1: Incompatibility of software packages
At an organisation which is involved in design and construction of new homes
in the UK, a decision was taken at the structural design department to buy an
analysis and design package to assist structural engineers in performing their
design task. After a few months of market search, the department agreed to buy
a particular software which seemed to satisfy the designers’ needs and requirements. A number of licences were bought together with the necessary hardware.
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Staff were sent on training courses to develop the necessary skills for effective
use of this package. A few months later it was discovered that the output of this
package could not be communicated to the estimating department within the
same organisation which already had its own estimating computer packages.
This is to say that the computer packages used in the estimating department
could not read the schedules of materials produced by the design package due
to the different type and format of the information produced. This forced the
structural department to abandon the design package and to perform the task
manually so that the right information could be produced for the estimating
department.
1.3.2 Lack of communications
Isolated applications have resulted in a broad spread of stand-alone application packages with no or “fixed” communication links. To illustrate this issue
Figure 1.2 shows an example of business functions carried out by a design
department in an organisation. It shows the possible communication link
between the various functions within the department, e.g. design, drafting,
client briefing, storing and administration. Any attempt to improve one function without considering its relationship with (influence on) other related functions within the same department or other departments in the organisation
can only be of a limited effect. In fact, this may have a negative result on the
overall business, i.e. information cannot be exchanged effectively between business functions and as a result professionals cannot be constantly informed or
updated on project changes, for example, and therefore consistency in project
information cannot be maintained which could lead to catastrophic results.
The general awareness of this problem among professionals has led software
vendors to provide solutions to ease the problem of communications between

Figure 1.2 Business functions within a department.
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the existing packages. Direct interfacing of software packages has been
accepted by the industry as a way of improving data transfer between applications. For example, project planning software can import costing data from a
cost database or a spreadsheet either at run time or through a third party
format (e.g. Dbase format). Although this approach has satisfied the need of
a number of IT applications, it has highlighted (Alshawi and Hassan 1999):
1
2

the need for standards for data exchange that are independent of software
packages;
the limitation of this approach in managing and controlling the exchange
of project information between the various professionals.

1.3.3 Business processes
Technological developments and innovation have led to the introduction of
advanced IT solutions to business problems including those related to transfer and exchange of project information between partners. On the other hand,
business pull has generated growing awareness among organisations of the
benefits and importance of process improvements and re-engineering in improving the overall business performance. The interdependence of these two issues
has placed the industry in a difficult position particularly in deciding how
best to bring about business improvement with minimal risk, i.e. risk of
failure.
All studies in this field indicate that technology push (i.e. technological solutions) is not sufficient to improve the efficiency and effectiveness of work
environments without carefully considering improvement to current business
processes. Best business improvements can be achieved by considering these two
issues simultaneously. This requires considerable skills and general awareness
among professionals if it is to be carried out effectively (see Chapter 2). A
gradual and steady movement to achieve this target reduces risk of failure and
hence is more attractive to organisations. Thus, understanding business processes becomes critical and must be carried out in advance of any IT investment
decision in order to improve the opportunity to explore the full potential of
technology in support of the overall business strategy.

1.4 IS/IT investments and organisation
effectiveness
Nevertheless, many construction and engineering organisations are increasingly
using IT to support their business strategies (BS) (Andresen 2000). This support
often extends to include a number of areas, ranging from a functional role
in delivering operational needs, through a supportive role in fulfilling management and administrative needs, or an ability to deliver strategic advantage
opportunities.
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The “acceptable” level of IT to meet organisational needs should first be
determined. This process must try to assess a range of critical issues needed to
ensure a balance between the organisation readiness (mainly factors required
to adapt to the proposed change) and the level and complexity of the proposed
IT to ensure IT benefits are realised. This balance often includes many issues
such as capital expenditure, resource availability, organisation’s maturity and
readiness, culture and vision, and IT training (the representation of which is
shown in Figure 1.3).
Managers must therefore try to determine the exact nature, scope and influence these variables might have on success. For example, organisational culture
is a variable that often consumes a considerable amount of corporate time and
effort to ensure employees’ attitudes and opinions are in line with the aspirations of the business. If insufficient energy is placed in this area, this may alter
the balance of equilibrium, the result of which could influence the effectiveness
of any IT initiative. The same can be said for all other areas, including IT
training – as failure to invest corporate energy in securing appropriate training
for employees can also influence overall effectiveness (Ahmad et al. 1995).
It is therefore important that the scope and purpose of any IT investment is
fully justified (in business terms) and that all implementation and organisational
issues are carefully assessed and evaluated before any resources are committed.
This analysis should not only include provision for operational, managerial and
executive needs, but also appropriate consideration of other factors – most
notably the impact and influence of change, as this driver can often affect the
direction and focus of future business activities.
1.4.1 Investment decisions
Organisations invest in IT for a variety reasons, some of which include the
aspiration to improve competitiveness or to maintain market share (Tan 1996);
others strive to create strategic advantage (Betts 1992); or deliver IT capability
(Rockart et al. 1996). Investment therefore, not only includes the fiscal aspects,
it also embraces the corporate critical time and energy (identified in Figure 1.3)
needed to ensure the anticipated benefits are realised. However, the current rate
and pace of change in technology and skills required to develop and manage
large systems often makes it difficult to budget capital expenditure against

Figure 1.3 Relationship and balance between organisation energy to IT effectiveness.
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current and future IT needs. As an alternative, organisations may opt to outsource their IT requirements. Whilst this may prove advantageous in some
instances, this approach requires careful consideration, as it may not always be
the solution for all organisations (Ward and Griffiths 1997).
Allocating resources to IT can be very difficult to justify (Heng 1996; Giaglis
et al. 1999), especially where there is no strong “business case” which makes
business benefits or improvements tangible and measurable. In many cases, a
range of financial appraisal approaches or return on investment (ROI) models
are used to evaluate IT investment, thus confining returns to financial aspects
only. The use and limitations of such approaches are explained in detail in
Chapter 3.
Today, however, IT is seen as an integral part of any organisation, private or
public, regardless of its size and shape. Organisations cease to function when
the IT infrastructure or applications that underpin their activities fail. This
dependence on IT is a result of many years of IT investments in both core and
supporting business functions. The quality of decisions on such investments
varies from one organisation to another depending on the nature of the IT
applications and the level of the organisation’s maturity. Over the past years,
however, IT investments have shifted from a business function focused investment into strategic applications. The former was mainly concerned with small
business applications that aimed to relieve a particular bottleneck, i.e. improving
the efficiency of a particular business function. These small investments were
either driven by:
1
2

demands generated at operational levels in order to satisfy particular needs
(bottom-up pressure) or
requests issued by senior managers to meet some business requirements
(top-down pressure).

In either case, there was little attention and support from senior management to
their implementation. Such applications are mainly technology-focused and
cost-driven ones. More recently, for organisations seeking competitive advantage or innovation through innovative use of IT, investment decisions are formally planned and aligned with business strategies. IT applications are likely to
underpin organisations’ core functions and are normally business focused and
of high impact on business performance.
The decision-making process which leads to IT investment can have a significant impact on the success of IT applications in achieving intended objectives.
Case study 1.2 demonstrates that an ad-hoc approach to IT investment could
lead to an ineffective use of resources and thus to “failure” and expensive
activities.
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1.4.2 Case study 1.2: ill-informed decisions on
IT investments
In 1995, a multidisciplinary contracting organisation, with a turnover of £300
million, has three divisions, the largest of which is the construction division. A
software selection exercise was commissioned by the Group Marketing Director
with a view to procuring a computer system to serve the various marketing
managers in the construction division. It was planned that the system chosen
would eventually be used across the group and would be networked around a
central database. After the implementation of the selected system, it was found
that it was not as powerful or flexible in use as originally envisaged. Furthermore, the senior technician who was recruited to manage the technical maintenance of the system was made redundant a few months after it was installed.
As no one was trained to cover the essential work he had been carrying out, the
system fell into disrepair. Furthermore, the software house which supplied the
system appeared wholly incapable of providing effective support to the software
package.
A newly appointed Group Marketing/Public Relations Director requested further database facilities which, on the face of it, should have been possible within
the acquired system. After several weeks of deliberation, the software house
announced that what was required could not be done wholly within its system
and that an unspecified third party software package would be required to carry
out part of the required work. Closer examination showed in fact that it would
be much more cost effective to have all the work done in a third party system than
to split it two ways. This approach also avoided the split responsibility issue
between two suppliers and prevented more work being commissioned from the
software house, a supplier who had already been shown to be suspect at best.
As a result, the new database was eventually written in house with the assistance of an outside contractor at a total development and installation cost of
around £10,000. This database effectively picked up where the marketing system left off, at the award of contract stage, and gave public relations staff the
information they required to support their work.
The introduction of computing systems to the marketing department has
clearly not gone smoothly, and there has been a lot of expense along the way. To
get an idea as to whether the investment has been worthwhile it is helpful to
consider the total cost of the system per user who was usefully served by it at
the time of carrying out this study. (Some of the figures are estimates where
accurate data was not available.)

•
•

The cost of setting up the marketing application package, including
the software, hardware, consultancy and network installation has been
estimated by the client at £120,000.
The initial systems analysis and software evaluation took approximately 26
man weeks, at £1,000 per man week, giving a total of £26,000.
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User training was given to 12 users at a total cost of £7,500, including the
users’ time.
The total cost of the senior technician who supervised the network was
£725 per week for 26 weeks: total £18,850.
The new database cost £10,000 to develop.
Maintenance costs, including software support, staff time and an allowance
for down time, are estimated at £3,000 per year over the three years the
marketing system has been in place. Total £9,000.

Therefore, the total cost of the two systems has been at least £191,350,
without taking into account the costs associated with the failures of the system
to do its job effectively. Only four users could be found who would admit to
obtaining any benefit at all from the systems and these had been actively
involved, on average, for only two out of the three years since the system was
first installed. So, the total annual cost of having this system is found to be at
least £23,918 per user served. This figure is about six times the level originally
anticipated, due primarily to the drop off in user numbers.

1.5 Evolving role of IS/IT in organisations
Organisations are increasingly using IT in support of their businesses and it is
widely accepted that IT is becoming a key element of any organisation. In fact
many researchers like to think that the level of an organisation’s reliance on IT
in the twenty-first century is similar to the reliance on electricity in the previous
century when it was not expected for an organisation to function without
electricity. Some people go further than that by fuelling this argument by stating
that it is not feasible to include electricity as a part of a business case for a new
venture, so the case for IT. For example, networks, Internet, e-mail and office
automation are seen as standard applications for “reasonable” size organisations. For small businesses, standalone applications such as e-mail, presentations and report writing are seen to be essential components for running any
business effectively. For larger organisations, the picture is more complex where
IT infrastructure plays a key role in supporting core business functions. It is no
longer the case to see a large organisation, for example, managing its human
resources and finances through manual or isolated procedures nor pricing
tenders manually using paper-based cost sheets.
The penetration of IT into industry happens as a result of many years of
heavy investment that began in the 1970s. The role of information systems and
their importance in improving the performance of organisations has matured
over the years. The authority and role of those responsible for the implementation and management of IT have become more powerful not only in their
departments but also in their involvement in the strategic business development.
Somogyi and Galliers (1987) classify this evolution into three “eras”: data
processing, management of information systems and the strategic information
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systems. Each era has its own features depending on how technology is utilised
to manipulate business data and information, moving from managing the delivery and operation of “back-office” isolated systems to well-managed and
integrated services to various departments. This transition is accompanied by a
decentralisation of IT resources to give more freedom and flexibility to business
units to select and evaluate their own systems where users become more active
in the development process.
However, there is ample evidence that the era of strategic information systems
(IS) did not bring competitive advantage to organisations. In spite of the early
studies that indicated the need for IT investment to be carefully planned and
aligned with business strategies (Earl 1989; Venkatraman 1991), a large percentage of systems have failed to achieve their intended business objectives. An
empirical study carried out by Clegg et al. 1997, wherein approximately 1,400
organisations were surveyed, showed that 80–90 per cent of IT investments did
not meet their performance objectives and the reasons for this were rarely
purely technical in origin. Moreover, the development and implementation of
information systems can create an enormous amount of disruption to normal
activities of organisations, thus causing unnecessary cost which is extremely
difficult to measure. This dissolution in the strategic benefits of information
systems is making many organisations invest in IT not for any competitive
advantage but for the reasons of bringing efficiency and effectiveness to business
processes (Peppard and Ward 2004).
However, it could be claimed that there are many cases where IS/IT investment has clearly brought a competitive advantage to organisations. Ciborra
(1994) suggests that successful applications are mainly due to serendipity rather
than to any formal planning. In fact, most of the published cases that demonstrate gaining a competitive advantage out of IT investment are “one-off”
instances (Peppard and Ward 2004). Also, there is abundant evidence to show
that some IT investments are ineffective and underutilised (Legge et al. 1991;
Majchrzak 1988; Page et al. 1993; Xia and lee 2005; Standish Group 2001;
Lientz and Larson 2004).
In recent years, it became clearer that pure reliance on technology is unlikely
to bring about innovation. The wide commercial availability of powerful business software has turned them into “standard” packages which are available
cost effectively to all organisations. Davenport (1998) states that direct implementation of standard packages can limit organisational ability to innovate and
gain a competitive advantage in the marketplace. The driver for competitive
advantage can only come from the business and business-led factors such as
business changes, innovation, process improvement and new work environments. Therefore real innovation and continuous improvement can only be
achieved by constant innovation in products and business practices. This
requires the essential complementary organisational vision and capability
within which effective innovation can be achieved. Chapter 2 addresses the
success of IS/IT from two perspectives, business and technology.
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1.6 IS/IT measurement, success and effectiveness
The main goal for any IS/IT project is the successful and timely delivery of a
system that meets its planned performance and objectives. However, IS/IT projects frequently fail (Simpson 1987; Barki and Rivard 1993). It has been reported
that, on average, IS/IT systems are delivered a year behind schedule, and only 1
per cent of projects finish on time and to budget (Stockman and Norris 1991).
According to a 1995 Standish Group research, in the USA alone, 31.1 per cent of
projects are cancelled before they finish, with a cost of $81 billion. Only 52.7
per cent of projects are completed, but with 189 per cent of their original
estimated cost. Out of those, only 42 per cent of the originally proposed features and functions are fulfilled. The situation is made even worse by the lack of
credible measurements of success for those systems that are completed.
Measuring the success of information systems has been a puzzling question
since the introduction of computers into the business environment (Hoos 1960).
A great amount of effort has gone into finding an answer to this question by
looking at what effects information systems have on individual “white” and
“blue” collar workers (Roach 1987, 1991), management of different levels,
groups of different types, and organisations of different sizes, types, and objectives. Those were looked at from different points of view – economic, financial
or non-financial. Also, different levels of study were conducted across different
firms, sectors and industries, entire economies or nationally, and internationally (Brynjolfsson and Yang 1996; Strassmann 1997).
Answering such a question first gained momentum among economists in the
1980s when they tried to find the economic “hard” IS/IT value to business. This
effort did not prove successful. This economic research dilemma was then
termed the “productivity paradox” the meaning of which was summarised by
the Nobel Prize economist Robert Solow in the New York Times Book Review
of July 1987 as: “We see computer age everywhere except in the productivity
statistics”. This paradox spanned over more than a decade and left a large body
of research, and its effect is still seen in IS/IT research (Brynjolfsson and Hitt
1998; Brynjolfsson and Yang 1996; Strassmann 1997).
The productivity paradox drew the attention of IT/IS professionals and
researchers, and prompted some voices to call for mobilisation to counter the
arguments of the “IT critics”. This mobilisation encouraged other researchers
to study the non-financial “soft” value and implications of IS/IT on users
and organisations. DeLone and McLean (1992), in a study that gained wide
prominence and debate, tried to formulate a global outcome measure of IS/IT
success employing the financial “hard” and the non-financial “soft” measures.
In spite of its promising approach in resolving the IS/IT measurement
problem, it generated a considerable amount of debate and criticism in the
IS/IT field (Garrity and Sanders 1998a and 1998b) further fuelling attempts to
find a link and measure information systems against business performance and
productivity.
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The following subsections will touch upon the definitions of information
systems/information technology “effectiveness” and “success” and outline the
existing approaches that address the IS/IT measurement problem.
1.6.1 Definitions of IS/IT
The terms “information systems” (IS) and “information technology” (IT) are
used interchangeably in the literature (Al-Ghani 1998). One can find different
definitions for both terms, some of which are overlapping. Information technology can be defined in various ways. One of the most common definitions
among economists is that of the US Bureau of Economics Analysis (BEA)
“Office, Computing and Accounting Machinery which consists primarily of
computers”. According to BEA, “Information Processing Equipment (IPE)”
includes communications equipment, scientific and engineering instruments,
photocopiers and related equipment, as well as software and related services
which are sometimes included in the IT capital (Brynjolfsson and Yang 1996).
Other definitions of IT provided by the Institute for Development Policy and
Management at the University of Manchester (IDPM 2002) are computers and
telecommunications or electronic means by which to accept, store, process,
output and transmit information. Other definitions exist but they are mainly
variations of the above stated definitions, e.g. IT is a term that encompasses all
forms of technology used to create, store, exchange, and use information in its
various forms (TechTarget 2002).
Information systems, on the other hand, have been described as consisting
of hardware, software, communication networks, data or information, people
or participants, and procedures or work processes (Gasser 1986; Strassmann
1997).
Another definition of an information system indicates that it is a system in
which human participants perform a business process using information, hardware, and software to capture, transmit, store, retrieve, manipulate, or/and
display information for internal or external customers (Alter 1996). The main
elements of this definition are:
Hardware refers to the devices and other physical equipment involved in processing information, such as computers, workstations, physical networks,
and data storage and transmission devices.
Software refers to the computer programs that interpret participant inputs and
control the hardware. Software includes operating systems and end user
application software.
Participants are people who do the work. Human participants in systems typically play essential roles such as entering, processing or using the information in the system.
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User refers to the internal or external customers that use the output of the
information system. Also, the term “user” is used loosely to refer to
participant, internal and external customers. This is mainly because in
many systems, employees play both roles. Nevertheless, both roles are not
bound together and often participants and users are different
Secondary customers are people who receive some benefits from the information system even if they do not receive and use its outputs directly.
1.6.2 IS/IT success and effectiveness
The terms “IS success” and “IS effectiveness” were both used in the 1980s
to reflect the performance of information systems. “IS success” is variously
described as improved productivity (Bailey and Pearson 1983), changes in
organisational effectiveness, utility in decision-making (Ives et al. 1983) and
higher relative value or net utility of a means of inquiry (Swanson 1974). On the
other hand, the term “IS effectiveness” is considered to refer to the result of
comparing IS performance to its predefined objectives (Hamilton and Chervany
1981), while, “IS success” is determined by its achievement of those objectives.
The measurement of information systems was performed on the technical
level using technical attributes that focus on performance characteristics such as
resource utilisation for developing the system, hardware utilisation efficiency,
reliability, response time and ease of terminal use (DeLone and McLean 1992;
Hamilton and Chervany 1981). Other studies use different measures of success,
such as the extent to which the information system is used by management
(Cerullo 1980; Ginzberg 1981), or the impact of an IS on individual or organisational performance (Cerullo 1980; Hamilton and Chervany 1981).
In the 1990s, the difference between the two terms “effectiveness” and
“success” blurred. IS success and IS effectiveness described the desired state of
an information system mainly on the usage level, using factors such as use and
user satisfaction (Seddon 1997; Garrity and Sanders 1998). Those that used the
term success and those that used the term effectiveness cited each other, which
indicated that both understood the terms to be synonymous (Ballantine et al.
1996; Munshi 1996; Woodroof and Kasper 1998). In some instances, IS success
or IS effectiveness was used to mean the desired state of the IS function, i.e. the
control and management of the IS in organisations, rather than the information
system in an organisation (Myers et al. 1998).

1.7 IT uptake: the case of the construction industry
The construction industry has invested significantly in IT over the past decade
which has led to a certain level of innovation and business improvements in this
sector. Unlike other industries, the construction industry is a project-oriented
one where teams of companies get together to design and construct a project
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and are dismantled when the project is completed. In spite of its high turnover
which represents about 10 per cent of the Gross Domestic Product (GDP) of
most countries (Olomolaiye et al. 1998), its main functions and processes are
still relatively unchanged. The challenge to improve performance and reduce
costs has prompted developments in a number of areas with IT being a major
element in performance improvement. For example, Marsh and Flanagan (2000)
state that developments in electronic commerce offer the potential to radically
change the structure of the construction industry, and the way information is
passed between organisations. Although the potential to improve performance
exists, efforts are often hampered by the construction industry’s structure,
fragmented supply chain, and undercapitalisation. Furthermore, construction is
considered an information intensive industry. In this context, the current state –
in terms of project information storage, retrieval and transfer – often lacks an
integrated and a coordinated approach. The industry accepts that transformation is a major challenge that needs to be addressed, the nuance of which often
has a steep learning curve. For example, Caldas and Soibelman state:
When a construction manager wants to find all available information about
one construction activity, the drawings are in a CAD file, the specifications
are in a text document, the cost estimates in a spreadsheet, the schedule is
in a particular application format, the contracts in a text document, and
price quotes in different websites, the major task will be how to index,
retrieve and integrate information from these different media. Also to make
it more complicated, these data may be stored in different organisations,
with different data formats.
(2000: 397)
New technologies have been developed to address some of the increasing
needs of more effective and efficient communications and to bring together the
widely dispersed project participants and multinational project teams. On one
hand, there is a perception that the Internet provides an automatic solution to
the fractured communication system in construction, in that they (the stakeholders) can adopt a “plug and play” attitude towards the use of the Internet.
This perception naturally over-emphasises the role of technology, and ignores
other important business aspects that need to be taken into consideration in
making the overall communication process more effective and efficient. Another
reason for the Internet’s popularity in the construction industry over the past
few years is driven by its ability to transfer information and project documents
across the supply chain without interfering with the organisation’s internal
processes, thus giving the comfort of not challenging the internal “culture”.
However, the success of the Internet applications has led to the evolution of
various business models, which started to draw upon links between the use of
the Internet to perform project management, and how to improve an organisation’s internal processes on their road to achieving excellence.
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The next sections present a number of IT developments that have had an
impact on performance, particularly, on achieving transformation in the construction industry. The role of the Internet is explored as an example, and it is
shown how this has triggered improvements in project collaboration.
1.7.1 Web-based developments for project collaboration
This section addresses how web-based developments have created an impact
on project collaboration in industry. According to the computer weekly (see
<http://www.computerweekly.com/Article103156.htm>), project collaboration
has been well received in the construction industry, as it has long suffered from
complex supply chains involving architects, builders, designers and engineers.
Therefore, a lot of web-based service providers in the construction industry
have focused their attention on developing this area of competence. This section
builds up the business case for web-based collaboration, and discusses the
impact of this development in terms of the currently available collaborative
software.
Alshawi and Ingirige (2003) address the area of web-based development,
noting that communication plays a vital role in solving problems in project
management. Scanlin (1998) also points out that communication consumes
about 75 per cent to 90 per cent of a project manager’s time, therefore, information needs to be current, and available “on demand”. Biggs (1997) also
lists communication as the root cause of most project failures, but highlights
that the latest web-based solutions can link with e-mail or collaborative software which can reduce the incidence of people-related issues. Deng et al. (2001)
point out that the extensive physical distance between project participants,
sometimes extended over national boundaries, is the main cause of delays
in decision-making. Wide communication problems – ranging from delays,
through to distortion of the message – can result in cost and time overruns
in projects. Furthermore, the dismissive nature of expenditure on making
long-distance telephone calls, facsimile transmissions, etc., have made the
project management community in construction look for more viable
alternatives.
The Gartner Group (see <http://www3.gartner.com/init>) identified that
the highest level of interaction across organisations generally occurs between
the middle level managers known as “knowledge workers”. The interactions
between the knowledge workers who are working with the available collaboration tools, are therefore likely to generate the highest potential return on
investment (ROI) for the project. The Group’s representation of the interactions
at various levels is shown in Figure 1.4.
Although there are limited contacts between the top executives, it is the
knowledge workers who collaborate more regularly on the day-to-day running
of the project. The Gartner Group found that most of the collaborative IT tools,
such as e-mail and web-based tools, are widely being used by the knowledge
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Figure 1.4 Human interactions at various levels between two organisations.

workers. As a result of this emphasis on communication, new technologies have
been developed for networking, information sharing, database management
systems, etc. In contrast to the manufacturing and retail industries
(where most of the new developments have taken place), the overall construction industry has shown a relatively slow up-take of web-based technologies
to improve its practices (Building 2001). This situation is changing, however, as
more and more firms in the construction industry are starting to realise the
benefits of improving communications between project participants – which
can lead to improved cost efficiency, better quality and improved competitive
advantage.
It is expected that the Internet will be used to leverage even greater potential
to project managers in the future. The Internet is increasingly providing a
conduit for rapid information transfer, so messages not only can reach the
recipients more speedily and accurately, but also are traceable to the sender
(which is increasingly being used for contractual reasons). This ease of
transmission can also save money for construction companies, especially when
having to communicate with overseas construction entities, as the cost of providing and maintaining Internet provision is often much less than couriering
documents or continual international direct dial (IDD) telephone usage. Internet provision also provides other benefits, especially when high data volumes
are expected, as it does not have restrictions on locations, time or different
computer operating systems.
The rapid evolution of communication technologies is making distributed
projects increasingly more viable (Ly 1997). Project participants are often
widely dispersed, yet they can be coordinated by sophisticated tools. The
increasing availability and the usage of the Internet by small to very large-scale
construction organisations has enabled project management to be performed
over the web.
There are many other technological advances which have enabled companies
to adopt project management over the web. Virtual meetings and tele/audioconferencing are developments that have been adopted by some of the project
management software. Ellis (see <http://www.newgrange.org>) cites that the
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technologies for tele-conferencing in the past often fell short of being fully
effective as a result of the very high initial costs and transmission charges.
However, with today’s availability of the Internet, higher central processing unit
(CPU) speeds of computers, and faster modem speeds (broadband), it is possible to connect one boardroom to another seamlessly, anywhere in the world.
All parts of the project can become one community using tele-conferencing
and other collaborative tools. Tele- and audio-conferencing can bring the
widely dispersed project team together. However, the Internet’s ability as a
technology to bring the diverse participants of a construction project into an
effective collaborative environment is often constrained, i.e. the Internet alone
cannot create an environment of interoperability among the various participants (Alshawi 2000). This is mainly attributed to the type and format of the
exchanged data/documents, as well as to the different hardware and software
systems in organisations.
1.7.2 Data exchange in collaborative environments
The type of information that can be exchanged between project applications
can be categorised into two primary groups; the document group (categorised
as electronic document management or EDM, and the element/object (categorised as the project model). Information transferred at a document level is
normally considered as an “image”, which can only be viewed, shared and annotated by users. Information transferred at the element or object level is normally
detailed, and can have an impact on the outcome of the application. For
example, information about a beam or a column can be exchanged between two
design packages. Any changes to this type of information will automatically
have an impact on other information, which exists in the other application.
Exchanging information at the element or object level is far more difficult
to manage compared to exchanging information at the document level. The
former needs compatible hardware and software, where information needs to
be read and freely transferred between the applications. It also often requires
common standards, which enable information to be transferred freely between
applications. Example of such standards is the industry foundation classes
(IFC). The document level uses standards such as the Internet to transfer documents as attachments to a web-based application. Most existing web-based
project management software is now based on exchanging and sharing documents (and data). Information is exchanged as documents, which can be stored
in a single database, that users can view, track and manipulate as and when
required.
Currently, there are many commercially available software packages to
cater for different types of document-based exchange, all coming under the
umbrella of web-based developments. This type of software encompasses the
application needs of the different stages of the project life cycle, i.e. the tender
stage (where tender documents are exchanged between clients, contractors,
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subcontractors, etc.) and the design and construction stages (where drawings
and other documents are exchanged between project partners, and where buying and selling of building materials can take place over the Internet).
Some believe that information technology has made communication worse
rather than better. This is because incompatible systems used by individual
disciplines can create artificial barriers that did not exist before. Within the
separate domains of the design, construction, and operations of buildings,
computer tools have been applied to automating specific tasks rather than
addressing the overall building process. For example, the design team may use
computer aided design (CAD) to produce the drawings and other documentation required for bidding and construction, but these digital products are not
necessarily useful for the tasks performed by the contractor (vis-à-vis costing
and scheduling). To make matters worse, the propensity and diversity of different file formats used by most CAD packages can still not always be read by
some project management software. As a result, much exchange of information
is still reduced to paper, even when the work was originally produced on a
computer. The floor area of a building, for example, which the architect’s CAD
package can easily calculate, will often be recalculated and re-entered by an
estimator simply because the architect’s CAD package cannot easily exchange
data with the estimating package. Similarly, the contractor’s software cannot
often easily exchange data with tools for energy analysis or facilities management. This means that so much more additional time and effort is needlessly
expended in re-entering data into new systems. Furthermore, whenever information hand-ons occur, the opportunity for delay and error is much greater.
The building process would be much better served if the entire chain of information – from design to construction to operations – could remain in one
seamless digital format.
Over the past few years, the construction industry has witnessed the emergence of a number of powerful web-enabled software tools which can monitor,
control, manipulate and store project information (see Figure 1.5). This also
has an added benefit of making project information available to all participants. Many of these software tools cover a wide range of facilities and
functionalities, the attributes of which have made the management process of
construction projects more cost effective and efficient. Some software offers
more comprehensive solutions for the entire life cycle of the project than others.
In this context, abridged examples of commercially available software are presented in Table 1.1, along with their website addresses, so that their capabilities
for collaboration through a project can be reviewed.
There have been many success stories where web-enabled project management has been implemented in the construction industry. This section reviews a
few documented case studies (the contributors’ identities have been concealed
for confidentiality reasons) (Alshawi and Ingirige 2003).
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Figure 1.5 Collaborative environments (Extranets).

1.7.3 Case study 1.3: collaborative environments
ALCOA – source <http://www.newgrange.org/tools_for_the_virtual_project_
ma.htm>
Background
The main objective of the project was to make computer connectivity available
to every ALCOA location worldwide so that the team could collaborate over the
web. The project team consisted of ALCOA (a major aluminium company in
the USA), Microsoft, Hewlett Packard (HP) and the suppliers and distributors
of ALCOA. The project team decided to pursue a web solution, although
not explicitly stated in their terms of reference. The approach meets the
monthly reporting requirements and also attempts to delight users with point
and click navigation capabilities. In some respects it was an over-delivery of
client expectations with the intent being to reduce monthly reporting costs and
simplify a repetitive process.
Benefits
1
2
3
4

Paper reports are eliminated as all the information is sent in electronic form
via the web.
The team was able to leverage existing firewall solutions to prevent
unauthorised access to the web server.
Repetitive routine processes were automated.
Data was shared among all support entities.
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Table 1.1 Web-enabled project management software
Project management software

Website address

ProjectsOnline,
TenderOnline
TradeOnline
SuppliersOnline
Project Information Channel
TeamPlay
PrimeContract
Open Plan
Project.Net
4Projects
Architec.net
Integration
iProNET
Viecon
ProjectCenter

Http://www.buildonline.com
Http://www.buildonline.com
Http://www.buildonline.com
Http://www.buildonline.com
Http://www.thebiw.com
Http://www.primavera.com
Http://www.primavera.com
Http://www.welcome.com/products/opp
http://project.net/scripts/SaISAPI.dll/website/index.jsp
Http://www.4projects.com
Http://www.architec.net
Http://www.integration.arup.com
http://pronet.wsatkins.co.uk
Http://www.viecon.com
Http://corporate.bricsnet.com/about/solutions/design/
projectcenter/
Http://buzzaw.com
Http://cadweb.co.uk
Http://www.opentext.com/affinity/listing/causeway.html
Http://www.enviros.com/bc/
Http://www.eproject.com
Http://www.frametech.com
Http://www.hummingbird.com
Http://store.yahoo.com/riba-links/iscraper.html
Http://projecttalk.com
http://www.opentext.net
Http://www.projectvillage.com
http://www.web4engineers.com/webapps/index.asp

ProjectPoint
Cadweb.net
ProjectLink
Business Collaborator
eProject” Express
ActiveProject
DOCS Fusion
iScraper
ProjectTalk
LiveLink
ProjectVillage
WebWorks” and “eReview

Source http://www.nceplus.co.uk/proj_collaboration

5

An integrated communication process promotes more accurate information transfer.

Problems
1
2

The firewall protection needs to be upgraded from time to time.
There is a need for a project manager with IT infrastructure knowledge.
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The web server must be treated as a full-scale IT project, entailing:

•
•
•
4
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appropriate funding
appropriate staffing
utilisation of project management knowledge.

The corporate culture must be understood in order to prevent clashes.

1.7.4 Case study 1.4: collaborative environments
INMANCO – source <http://www.thebiw.com> <http://www.cite.org.uk>
Background
This case is concerned with an electronic document management system that is
capable of facilitating, reviewing and updating project drawings and specifications over the World Wide Web using the Project Information Channel (PIC) of
the Building Information Warehouse. The cost savings mainly arise from not
having to print drawings and specifications from time to time and the capability
to track changes electronically.
Benefits
The case study shows a £58,130 saving on a £5 million, 30-week retail construction project, involving an international firm of management and construction
consultants (INMANCO). The detail breakdown of the cost saving is as
follows:
Printing costs for project drawings
Postage costs for project drawings
Copying costs and project specifications
Postage costs and project specifications
TOTAL

£46,112
£1,584
£10,215
£219
£58,130

These are only the identified direct cost savings. Potentially much greater
savings were achieved through reduction in mistakes and re-works and by avoiding unnecessary project delays. In the same study, the company estimated these
additional indirect savings to be in the region of £300,000, which is 6 per cent of
the overall project costs. They were able to achieve this saving through the
following means:
1

Delays were avoided because team members did not have to wait for the
arrival of updated drawings and comments, and requests for information
were immediately delivered to the headlines page of the relevant team
members.

26

Elements of IS/IT success and measurement

2

Visits to site and travelling time to meetings were reduced because the most
up-to-date progress photographs were always available for viewing on the
system.
Mistakes were avoided because all drawings and documents were always
up to date and instantly available. There was no longer any risk that team
members were acting on information that was out of date or incomplete.
Money spent on disputes was minimised as the system creates a full audit
trail containing all the minutes of meetings.

3

4

1.7.5 Case study 1.5: collaborative environments
CATHQUARTER – source <http://www.buildonline.com>
Background
The case study is concerned with the use of a project collaborative tool, ProjectsOnline, which is web-enabled and has the capability to enhance cooperation
and coordination of team members across several countries to achieve strict
deadlines of projects. The Cathedral Quarter project involved collaboration
between a Dublin based architect and developer, and a Northern Ireland structural engineer, services engineer and quantity surveyor.
As the architect firm issued drawings they were uploaded onto the project
website, members of the project team in Belfast were notified automatically and
could retrieve these documents immediately, regardless of their location.
Comments could then be posted online, thus reducing the turnaround time on
documents and drawings from days to minutes. ProjectsOnline managed the
team members’ access rights, ensuring that members had access only to the data
relevant to their roles so that they could not make unauthorised alterations.
New information posted on the website wass alerted to all team members. Any
member could access or submit drawings, documents etc., and view all project
information on one secure location.
Benefits
1
2
3
4

There was a substantial increase in the speed of communication, resulting
in shorter lead-time on tasks.
The increased accuracy of communications reduced errors and rework
costs.
Travel costs were dramaticall reduced.
Costs were reduced in hard copy production, distribution and storage.
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1.7.6 Case study 1.6: collaborative environments
TOTINS – source Deng et al. 2001
Background
The objective of the Total Information Transfer System (TOTINS) was to help
information transfer more effectively during the construction process, between
Head Office and its overseas construction sites. TOTINS uses Linux (Unix
based) and MS Windows 95 (PC based) for setting up the information transfer
system. Logging to the remote host is achieved through telnet and transfer of
files through File Transfer Protocol (FTP). Telnet protocol allows an Internet
user to log into a remote host from his/her local host computer. Due to its direct
connection to the remote system, the system can provide a cheap and efficient
method of getting information when compared to facsimiles, phone or snail
mail. FTP is a way of sending files across the Internet. This function enables file
transfer from one computer to another irrespective of their operating systems.
Security of the server information is provided through password access. E-mail
and Internet chat is enhanced with on-screen images; pictures or drawings can
simulate telephone conversations and meetings. TOTINS was applied for project monitoring in a small-scale residential project in China.
The main reason for adopting TOTINS was the extensive geographic separation of the Head Office and the site, which resulted in a very high cost being
incurred for the existing project information system. Therefore an Internet
based project information system was devised for data retrieval and processing
by intelligent HTML and Java programming. The project information system
focuses on information generation (data input at site), information transfer
(web-based communication) and information retrieval (intelligent graphical
view on the web). The data is submitted through a standardised form and it
is saved in a text format in the Head Office web server. The Java applets specifically programmed to handle the data in text format refreshes the parameters
in the web server. Performance at the project site can be compared with the
schedule / estimated performance. The schedule and the actual progress is
automatically plotted graphically to get a clear picture of the site progress.
Benefits
1

Improved efficiency was brought about by speedy and accurate transfer of
information between Head Office and sites.
Better management and decision-making were facilitated.
There were savings on communication through the Internet as against
traditional methods such as IDD phone calls and courier services.
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1.7.7 Case study 1.7: collaborative environments
“3COM” – source Building Centre Trust 1999
Background
The project involves construction of office space/laboratory space for 3COM,
which is an American computer networking company with offices in 45 countries around the world. Design began in July 1996 and the buildings were completed in February 1998. The client emphas was on using a partnering approach
within the team to execute the project. The case explains how collaboration was
achieved among the team members through electronic means via e-mail. Drawings were issued electronically as e-mail attachments to each member of the
team and requests for approvals and confirmations were also accepted via the
same medium. 3COM provided the network file server and group working
software (lotus notes) and backup facilities.
Communication was achieved via ordinary telecommunication links with the
central file server. Design consultants were only responsible for issuing an electronic drawing file to the file server and for issuing a single printed copy to
the other members of the project team. The contractor was responsible for
duplicating the drawings at site, which were distributed to the site team and
subcontractors.
Benefits
1

2

3

4

5

The speed of communicating drawings increased (sending drawings by post
or courier comparing unfavourably with the e-mail attachment, which takes
a few minutes to download).
Due to the increased speed the team was able to agree an additional one
million pounds worth of work without a time overrun on the project
(about six weeks of time overrun was saved).
Traditional monthly site meetings were converted to “information required
meetings” so that not all team members need participate in them. The
contractor produced an electronic report and distributed it to the team
members.
Reduction of delivery and copying costs resulted from the contractor being
more focused on the precise requirements for drawing copies and in an
overall saving for the project (approximately £25,000).
Reduction in storage space for paper work resulted of more and more
electronic storage.
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Problems
1
2

3

4

There were costs involved in overcoming incompatibilities.
Team members possessed different degrees of IT sophistication. Therefore
some members had to go back to earlier versions of the software to be in
line with the rest of the team. The M & E contractor preferred to use the
traditional drafting system, which needed to be input into a CAD based
system elsewhere and transferred back to site.
Technical issues such as inability to deal with large file sizes and various
security issues had to be overcome. Printing of drawings at site was not
straightforward as it was reported that backgrounds had to be assembled
and some layers were lost in the file transfer.
Although the system worked well with the principal members of the team,
some subcontractors found it difficult to match the technology.

Chapter 2

Organisational elements for
IS/IT success

2.1 Business dynamics and technology
In the light of increasing competition, many organisations have started to use
IT not only for performance improvement and cost reduction, but also to open
up new markets and/or gain an advantage over their competitors. With a better
understanding of IS/IT at the executive level, IS/IT strategies are being aligned
with business strategies with the aim of deploying advanced systems in support
of innovative business processes that best achieve the business objectives. This
alignment process requires a careful and balanced approach between the level
and complexity of the enabling technology and the required level (expected)
process change within the organisation. Achieving this balance is a difficult
process which requires highly skilled professionals who fully appreciate the
strategic needs of the business and the benefits and functionalities that advances
in IT can bring about to achieve the business strategy.
2.1.1 Relation between business process and technology:
the five-layer diagram
To explain the integrative nature of business and IS/IT and to highlight the key
organisational elements which underpin this concept, a five-layer model was
developed (see Figure 2.1). This conceptual model clearly demonstrates the
relationship between the dynamic nature of business and the supporting IT
infrastructure (see Chapter 7 for details).
Layer 1: business environment
In a project-oriented industry like construction and engineering, where projects
are at their core business, business processes are highly dynamic and could vary
from one project to other even within the same organisation (see Case study
2.1). Roles and responsibilities of project partners are defined by the type of
procurement method that legislates the relation between members of the supply
chain. For example, the processes of designing and constructing a project in a
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Figure 2.1 Integration between business and IS/IT.

“partnership” agreement are different to those outlined in a traditional contract. This variation in business processes, within and among partner organisations, will not only affect the internal performance of partners but also affect the
efficiency of the communication process between the partners. This complexity
reflects the nature of the construction and engineering industry which makes
the alignment of the IS/IT with business strategies, to achieve a competitive
advantage, difficult. This is reflected by the top layer in Figure 2.1, i.e. changing
business requirements.
Layer 2: IS/IT and business processes
IS/IT systems are deployed in organisations either to support their business
functions or to bring about innovation and competitive advantage. This
deployment will lead to the integration of the IS/IT into the organisation’s
work practices which can either be accommodated by

•
•

introducing new business processes which are enabled by advanced IS/IT
(i.e. can only be realised by the deployment of IS/IT) or
aligning the existing business processes with new functionalities of the
IS/IT system.

(The rest of this chapter will address the weakness and strengths of these two
approaches.)
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The second layer in Figure 2.1 reflects the strategic business decision on the
role of IS/IT in achieving the organisation’s business strategy and whether the
organisation has the capability to do so. Thus, this is an important layer which
portrays not only the capability of the organisation to successfully deploy IS/IT
but also the capability of the IS/IT to bring about improvement and competitive
advantage to organisations.
The first two layers are business oriented and highly affected by the “demand
pull” mechanism (Chapter 1, Section 1.3). The effective utilisation of IS/IT
requires highly skilled business managers who understand both the internal
needs of the organisation and the external demand on the business. In addition,
they should have the capability to make decisions not only on the selection of
the appropriate strategic IS/IT projects but also to assess the required changes
in business processes as a result of the deployment of the new IS/IT. Such
decisions are critical to achieving success and maximising the benefits of IS/IT
to the organisation.
Layer 3: package solutions
The third layer represents the software packages that support decisions made at
the second layer. Once a decision is made to invest in improving a particular
business process (being strategic, core, or non core) the next stage is to implement the most appropriate software solution in support of this process. This
would involve decisions such as whether the software solution should be a)
internally developed and implemented, b) a commercially available package
or c) outsourced to a third-party. In all cases, such decisions are technologybased and require highly skilled IS/IT people with a good understanding of IS/
IT implementation strategies. This layer is the main link between business
decisions-makers and technology professionals, i.e. the link between the second
and fourth layers. It is also prone to a “demand pull” mechanism as any selected
IS/IT solution should meet the functions and specifications identified in the
upper layer. It is important to mention that at this stage the “technology
push” mechanism also plays a key role in that technology might identify new
opportunities to further improve or even re-engineer the identified business
processes through its advanced capability.
Layer 4: enabling software
Once the software solution/package is selected – whether bespoke or commercially available – a full development and implementation plan should be
established. This would include the design, development and implementation
of the various components of the IS/IT solution, such as databases, application
software modules and communication protocols. Decisions of this nature
require experienced IT professionals, with project management skills, who
can optimise the use of an organisation’s resources such as the existing
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functionalities and capability of the organisation’s IT infrastructure and its
adaptation to meet the new requirements, if it can be utilised for the implementation of the new system.
The “enabling software” layer represents this process and shows that
decisions of this nature are strongly affected by “technology push”. Technology
is normally evaluated and its impact on achieving the project’s objectives is
assessed. This layer creates a strong link between software development and
implementation, and the hardware and communication technology.
Layer 5: hardware and communication technology
The last layer in Figure 2.1 is the “enabling hardware” layer. This layer represents the design and implementation of the hardware infrastructure which is
capable of delivering the proposed solution effectively and efficiently. This
would require highly skilled professionals in hardware and communication
technology such as types of network, Internet communication and hardware
specifications and performance. This layer is very much subjected to “technology push” which considers the best technological solutions that are reliable,
flexible and cost-effective.
This five-layer model highlights four main elements which could influence the
effective selection, development and implementation of IS/IT. These elements
are people and skills, business processes, IT infrastructure, and work environment. The following sections focus on each of the four elements and their
impact on the successful implementation of IT in organisations.

2.2 Difficulties in integrating business and IS/IT:
the case of construction
The government, industry and clients are all seeking to bring about change in the
construction industry to improve quality, competitiveness and profitability and
to increase value to clients. The implementation is undertaken through initiatives
such as the Construction Task Force (Egan 1998), the Government Construction Clients Panel (GCCP), the activities of the Construction Industry Board
(CIB), the Construction Clients Forum (CCF), and other CIB umbrella organisations. These initiatives are established to secure a culture of co-operation,
teamwork, and continuous improvement in the performance of the industry.
Where the emphasis has traditionally been on the need to manage the interface
between the project and the client’s organisation, it is now shifting towards the
need to manage the flow of activities across the supply chain, concentrating on
those activities that actually add value. Activities that facilitate the management
of project information need to be identified and streamlined. This is not an easy
task in construction simply because of the project-oriented nature of industry.
The construction sector operates at a wide range of sizes and types of
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organisations. It deals with an enormous range of projects in terms of size and
complexity. The sector also draws on skills and resources of a highly varied
nature starting from highly skilled designers to non-skill site workers. Though
they all work in various teams to deliver one project, they are pulled together
from different organisations and have different experiences and backgrounds.
The design stage involves highly professional design teams constituting members such as architects, project managers, structural engineers and mechanical
and electrical engineers. This is a highly information intense stage where more
than 80 per cent of the project information is generated. However, much of
the assembly process and materials supply parts of the construction process
create much less new information but are highly vulnerable to changes in and
exchange of information. The complexity of the different parties and the lack
of communications between them is one of the major problems facing the
construction industry.
In order to understand the cause of the problem, a simple process-focused
analysis of the current situation is required. Figure 2.2 represents a hierarchical
structure of a typical organisation. Each organisation has strategic or core
business functions which identify its speciality and the type of activities it
undertakes. Each core business function is accomplished through a number of
high level functions at either a department or project level. These high level
functions are of two types: business functions and supporting functions. The
former has the responsibility of achieving the core business objectives by directly executing activities to achieve them. The latter is necessary to facilitate
the achievement of the former, including administrative and marketing functions. Each high level function is accomplished by a large number of low
level processes which are mainly concerned with low level data capturing and

Figure 2.2 Hierarchical structure of business processes.

Organisational elements for IS/IT success

35

manipulation. The low level processes of each high level function are normally
isolated from the other low processes of a different function but they both are
considered to have “client–customer” relationship. The variation in the execution of these processes increases with their location in the hierarchy (i.e. the
greater the variation at operational level).
To illustrate this argument, consider a design office with a vision of providing
clients with a one-stop shop for the design phase. The core business functions
for such an organisation could be: architecture, structural, and mechanical and
electrical design. Each of these core business functions is conducted through a
representative department which runs its own specific processes and is most
likely to have its own future plans and targets to achieve in isolation from other
departments. Although there is a strong relationship between the three departments – as the outcome of one department is the input for the other – the level
of collaboration between them or the integration of their business processes is
very low. Typically, the relationship that exists between them is more of a “client–customer” type. Processes of one department are very likely to have been
created based on the inherited experience and backgrounds of its employees
with little or no integration with other departments. Therefore communication between the various departments is normally limited to the exchange of
“formal” documents.
The picture becomes more complicated when IS/IT is considered. In the
construction and engineering industry, investment in IS/IT over the years, has
resulted in isolated applications, in various departments, taking place at various
times. Such decisions, as explained in Chapter 1, are normally taken to automate
a certain function in a department with the aim of relieving an operational
bottleneck. Such a scenario leaves an organisation with different IS/IT systems
which are incompatible and extremely difficult to communicate within one
department let alone throughout the organisation. However, with advances in
the Internet, organisations have started to use the Internet infrastructure as a
communication platform between the various IT applications. Although this
type of communication is beneficial to organisations in improving the speed of
communication, it adds very little value, if any, to improving business performance (Alshawi 2000). For example a “building drawing” sent from the architecture department to the structural engineering department via an e-mail
attachment will add no value to how designers, in both departments, can work
together, e.g. will add no value to finding a solution to problems like the
coordination between architecture and structure drawings.
In a construction project that involves a large number of partners with different core business functions and IS/IT applications, improvement to the flow of
the project information across the supply chain becomes extremely difficult. In
addition, as partners work together for a limited period of time, i.e. over the
project duration, long term business improvements across the supply chain
(beyond the exchange of documents over the Internet) through IS/IT are equally
difficult.
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2.2.1 Case study 2.1: lack of standardisation in
business processes
The following case study demonstrates the concepts discussed in the previous
sections. The scenario reflects a real situation which has taken more than six
months to unfold. It clearly demonstrates the lack of processes standardisation
even within the same organisations, the “technology push” mechanism which is
adopted by many organisations in construction, and the influential role of
people on the success of IT applications.
A large contracting organisation requested a post-contract, cost-control
software package to be installed in all its UK based construction sites, as part of
the business improvement plan which was agreed by the organisation’s Board of
Directors. A consultant (specialised software vender) was hired to implement
the state-of-the-art hardware and software with the aim of improving site
reporting facilities and communication to head-office. Initially, the client organisation requested a pilot study to be conducted on one construction site before
approving the implementation of the software package to all its construction
sites. The consultant analysed the post-contract, cost-control process on the
selected construction site and found that this process had no structure and thus
any attempt to use IT to improve the process would be limited and ineffective.
With the assistance of the project manager, who was very open and collaborative with the consultant, the process was re-structured and the software package
was implemented (after training two site staff), resulting in clear improvements in terms of providing Head Office with accurate and timely project
information.
The consultant was requested to carry out another pilot study at another
selected construction site of the same organisation. After facing a difficult time
analysing the same process, due to the non-collaborative nature of this site’s
project manager who did not give the consultant free access to the site processes, the consultant had no alternative but to apply the same restructured
processes which were developed at the first construction site, as both sites
reports to the same Head Office. After implementation, the result was unsatisfactory where project information failed to meet the initial objectives, i.e. of
providing Head Office with accurate and timely project information. After a
few months of negotiation with the Head Office to give the consultant the
authority to have access to the second construction site (because of the resistance of its project manager) to find out what had led to this problem, it was
discovered that the post-contract, cost-control processes were carried out differently from those at the first site, i.e. they were mainly carried out according to
the experience of the second project manager. Therefore, it became clear to
both client and consultant that the structured process developed at the first site
could not be copied to the second site.
This problem was then recognised by the organisation’s Board of Directors
which had commissioned the consultant to examine all the organisation’s 18
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construction sites. Results had shown that the post-contract, cost-control processes were carried out differently on different sites, and that the information
sent to Head Office was different in type and format depending on the project
manager’s experience. This meant that Head Office had to treat information
received from each site independently.
This case study clearly demonstrates that the absence of “standard” practices
can be an obstacle to the effective implementation of IS/IT, i.e. IS/IT alone
cannot be used to improve internal business performance nor can it create
competitive advantage without a structured business culture first having been
introduced.

2.3 Building IT capability
The previous section clearly demonstrates that “technology push” alone, even
though to some extent still dominant in many industries like construction, will
not lead to competitive advantage. Although the implementation of a few
advanced IT applications might bring about “first comer” advantage to an
organisation, this will not last very long as it can be easily copied by competitors. It is the innovation in process improvement and management, along with
IT as an enabler, that is the only mechanism to ensure sustainable competitive
advantage. This requires an organisational state of readiness which will give it
the capability to positively respond to innovation in business improvement and
advancement in IT.
Organisational capability is defined as the ability to initiate, absorb, develop

Figure 2.3 The four organisational elements for IT success.
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and implement new improvement ideas in support of an organisation’s objectives. Kangas (1999) and Moingeon et al. (1998) refer to organisational capability
as the strategic applications of competencies. The development and deployment of specific organisational competencies is the process of building the
organisational capability. In the context of IS/IT and organisational capability
to ensure sustainable competitive advantage, competencies refer to many factors such as highly and flexible skills, awareness of change, flexible management
structure, process improvement schemes, clear business goals and advanced and
flexible IT infrastructure.
The competencies that an organisation needs to develop in order to acquire
the capability to strategically benefit from IS/IT fall under four main elements:
people, process, work environment and IT infrastructure. These elements are
highly interrelated, i.e. developing competencies in one element must be accompanied by improvement in the others. Figure 2.3 shows the relationship between
the four elements. Process improvement is shown as the core competency that an
organisation needs to develop to achieve the sought IS/IT capability. This element needs people with the necessary skills and power to implement process
improvements. That, of course, cannot be undertaken without the management’s consent and the creation of an environment that facilitates the proposed
change through activities such as motivation, empowerment and management
of change. A high level of integration between the three elements can be enabled
by flexible and advanced IT infrastructure.
The first two elements (people and process) are the key to change and
improvements while the other two elements (IT infrastructure and work environment) are enablers without which the first two elements cannot be materialised.
Through good and effective management and advanced IT infrastructure an
attractive and innovative work environment can be created, where

•
•

people are motivated, empowered and made aware of the expected change:
therefore they will be ready to innovative, absorb new ideas and develop
and implement them effectively;
business goals and improvement targets are clearly communicated to
employees with strong support from top management.

The time required for an organisation to build up an IS/IT capability is highly
dependent on the level of maturity of the organisation in each of these elements. The following sections will further explain the relationship between these
four elements in terms of achieving IS/IT capability and innovative work
environments.

2.4 Business process and IT
Davenport and Short (1990) define business process as a set of logically related
tasks performed to achieve a defined business outcome while Hinterhuber
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(1995) defines business process as a set of integrated and co-ordinated activities
required for producing products or offering services.
A business process has a structure, inputs, outputs, customers (internal
and external) and owners and is built up by integrating fragmented tasks that
contribute to its operations and internal and external flows (Hammer 1990).
Business processes can be classified into four groups: core (central to business
operations), support, management (concerned with organising and controlling business resources), and business network processes (with scope beyond
organisational boundaries) (Willcocks and Smith 1994).
As they are based on the organisation’s culture and work practices, business processes can differentiate organisations and thus can contribute to the
organisation’s efficiency and competitiveness. For example communicating
site information to Head Office in contracting organisations can significantly
differ from one organisation to another. Indeed it might differ from one site
to another within the same organisation, as clearly shown in Case study 2.1.
The more streamlined and effective these processes are, the more efficient the
organisation is.
IS/IT can help in reshaping business processes in that it can introduce a
capability to facilitate the flow of information between processes which cannot
possibly by handled manually. This could be either local or globally distributed
processes with ensured availability of instantaneous and consistent information
across the business (Tapscott and Caston 1993; Klenke 1994). The greatest
advantage resulting from IS/IT can be attained by exploiting its capabilities to
create new effective business processes, rather than merely automating outdated
functions (Venkatraman 1991). The concept of integrating business processes
and IT is increasingly being associated with business process re-engineering
(BPR). BPR is a methodical process that uses information technology to radically overhaul business process and thereby attain major business goals (Alter
1990). Organisations which have adopted BPR in conjunction with automation
efforts are able to gain significant benefits from investing in new IT systems
(Davenport 1993).
Another approach is to reorganise business processes around the new IS/IT
system where traditional cross-functional barriers including contradictory
objectives and performance measures need to be removed. In this case, it is
extremely important that organisations examine the efficiency of their processes
and how they can match practices embedded in software packages in order to
avoid a painful struggle to integrate the two. On the other hand, changing the
selected IS/IT system to fit the current business processes will slow down the
implementation process, introduce dangerous bugs, and will make upgrading
the system an extremely difficult task (Koch et al. 1999). When an organisation
customises the software to suit its needs, the total cost of implementation rises.
The more the customisation, the greater the implementation costs. Companies
should keep the IT systems “as is” as much as possible to reduce the costs of
customisation and future maintenance and upgrade expenses.
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While IS/IT may be used to automate existing business processes, the sole
automation of inefficiently designed business processes often fails (Dickinson
1997). This is widely categorised as helping to “do the wrong things faster”.
In either approach, the required process change mainly depends on how the
management of the organisation decides to deploy the IS/IT project, i.e.
implementing a third-party product or developing and implementing its “own”
system.
1

2

In the case of opting for a third-party product, the business function will be
“challenged” by the functionalities of the proposed system. Therefore the
implementation process will require the organisation to change its business
processes from its current practice to the one proposed by the IT system.
For example, a new enterprise resource planning (ERP) can be successfully
implemented to re-engineered business processes which utilise the new
capabilities of the ERP (Al-Mashari 2001).
In the case of developing a bespoke IT system, it is very likely that the
new system will mimic the practices followed by the core business processes with a slight change to the supporting business functions to accommodate the new technology. For example, an estimating system can be
developed to improve the estimating process by integrating the organisation’s estimating and planning departments by following the currently
used practices. However, the system might introduce new procedures for
data collection and input to facilitate the execution of the core estimating
function.

The following section examines the organisational capability required to
maximise the benefits of IS/IT investment.
2.4.1 Relationship between maturity in process
management and IS/IT
The strong relationship between business processes and IS/IT can influence the
successful implementation of systems and therefore needs to be clearly understood and managed by organisations. The level by which organisations can
successfully use IT to improve their business or achieve competitive advantage
depends on the level of their maturity in managing business process improvement and in managing and utilising their IT infrastructure. For example,
competing design offices can develop a technical capability to use CAD systems
to produce attractive 3-D models for their design. However, the level of competencies underpinning this capability is likely to distinguish an organisation
from another. For instant, an organisation can use this technology to speed
up the production and quality of the design, while another organisation
can develop an ability to effectively communicate the CAD model to clients
and/or to other IS/IT applications which could lead to business improvement.
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Figure 2.4 Relation between process and IT maturity.

Figure 2.4 portrays the nature of this relationship in four quadrants which
link the level of maturity of organisations to manage process improvement with
their maturity to utilise and manage IT. The top right quadrant shows that the
best business benefits (i.e. “optimum solution”) can be achieved from IT when
the level of the organisation’s maturity is high in both IT and process management. This parallel maturity allows the organisation to consider innovation and
business improvement ideas in the context of advancement in IT, i.e. exploring
the opportunities that advances in IT can bring about to new improvement ideas
and the impact IT has on further improving the proposed ideas.
The top left quadrant shows organisations that are mature in process
management but have ineffective experience in integrating IT into business
processes. This type of organisation is very likely to “miss the opportunity”
that IT can bring to enable better and more integrated business solutions.
Although organisations in this quadrant may achieve IT successes in relieving
some bottleneck business problems, they will not be able to sustain business
improvements and/or competitive advantage. The lower right quadrant presents
organisations with a high maturity level in IT but which have little experience in
process management. This type of organisation normally invests in IT to
“mechanise” the current business processes as they stand, i.e. irrespective of
their efficiency. Such investments lead to management’s frustration with and
dissolution of the IT investments due to the inability to achieve their initial
“expectations” in business improvement.
The lower left quadrant represents organisations that have little experience in
both the implementation of IT and process management. Such organisations
normally lack the capability to make appropriate decisions regarding business
improvements and are very likely to seek external advice from a third-party (IT
or management consultants). Although the latter could bring best practices
to an organisation in this quadrant, successful implementation will remain
difficult to achieve due to the missing internal capability.
A survey conducted by the London Business School and McKinsey in France,
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Germany, UK and USA, covering 100 manufacturing companies shows that IT
investments have little impact on productivity unless they are accompanied by
first-class management practices (McKinsey 2005). Companies were rated on
how well they used three important management practices: lean manufacturing,
which cuts waste in the production process; performance management, which
sets clear goals and rewards employees who reach them; and talent management, which attracts and develops high-calibre people. The companies that had
the highest marks in these areas became more productive, with or without
higher spending on IT. Those that combined good management practices with
IT investments did best of all.
In a similar quadrant arrangement to that of Figure 2.4, the study shows that
+ 20 per cent of the companies surveyed falling in the top right quadrant had an
increase in productivity. While 0 per cent of the companies surveyed falling into
the lower left quadrant had improvement in productivity.
2.4.2 The relevance of the time element
Organisations can only utilise IT investments to achieve an innovative and
sustainable business improvement and competitive advantage, if they create a
work environment through their processes and people. Business innovation and
improvement is initiated and led from within organisations by people and cannot be imported from another organisation. This can only be realised when
employees are fully aware of, understand and utilise IT for the benefits of their
business processes. This requires a state of readiness where people will not
only have the capability to change but also can effectively utilise the available
competencies to achieve strategic benefits, i.e. creating new core business functions enabled by IS/IT. This state of readiness cannot be reached without high
investment in IT structure.
This state of readiness is achieved in organisations over many years of heavy
investment in IT where skills and competencies from both users and management of the IT department would have evolved to reach the required state of
readiness. Figure 2.5 shows the relation between IT investments/assets and the
relevant business benefits and skills as seen by a petrochemical organisation.
The figure reflects this organisation’s experience which clearly indicates that
significant business benefits can only be realised when significant investment in
the IT infrastructure is in place. This investment in advance IT would lead to
the development of skills and a state of readiness which would enable the
organisation to innovatively utilise its IT infrastructure to improve business
performance and gain competitive advantage. (See Chapter 5 for more details.)
2.4.3 Case study 2.2: Extranets
Organisations are using e-business tools to improve the collaboration with their
partners across the supply chain. These commercially available tools have the
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Figure 2.5 Relation between IT investments and organisational benefits.

capacity to facilitate on-line transactions and create enhanced business efficiencies. Evidence of successful e-business implementation can be seen with the use
of Internet-based Collaborative Environments or “Extranets”. These can be
used to span the whole supply chain (to manage, control and improve the
communication process), and can facilitate the overall operation and flow of
project information. Particular exemplars embrace remits associated with project management, tendering, supplier selection and purchasing. Such systems
have successfully captured the current supply chain communication practices
and project documents using “document management” databases provided
through an Application Service Provider (ASP), and delivered through the
Internet.
However, whilst these systems are able to deliver improved communication
across the whole supply chain, they fail to provide or help procure “value”, as
they are not fully able to penetrate each organisation’s value-driven chain/
processes and infrastructure (the term “value-chain” can be defined as “the core
activities an organisation performs to create and distribute its goods/services to
other members of the supply chain”). This limitation therefore creates one
major fundamental drawback, as information interchange between supply
chain partners can never really be fully exchanged at a non-document level (e.g.
accessing specification of a certain project’s elements as and when required by a
partner) and thereby reduces overall flexibility. Enabling that to happen requires
developing the necessary processes, within and among partners, to allow
controlled and secured passage to the project information which all partners
have to agree upon. Consequently, various project information is unable to
be accessed and shared unless attached as documents to the communication
messages. This limitation means that organisations are unable to integrate
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their suppliers’ information with their upstream applications (within the existing collaborative Extranet), and therefore cannot capitalise on any benefits
associated with sharing.

2.5 People and IT
Organisational change, by implication, involves change at group and/or individual level. Ultimately, an organisation will not be able to adapt itself
successfully to a new situation, unless it can influence the behaviour of its
members. Wherever the need for change is recognised within an organisation
and wherever the precise nature of such change is formulated, eventually it will
be up to the “people managers” to create the right environment for individual
change. This means that “people managers” have a key role to play in the
management of change in organisations. In this situation, organisations need
to find out how to release the creative energy, intelligence and initiative of
people at every level. Those that do so are far more likely to survive and
prosper. They need to learn how to overcome the stultifying and disempowering
effects of bureaucracy. They need to make organisations really exciting and
rewarding places where people feel valued and there is opportunity to develop
and grow.
Regardless of other factors, an organisation’s ability to cope with its
environment will not be improved unless employees alter their relationships
with one another and with their jobs. Thus, any business improvement initiative is basically trying to get employees to adopt new patterns of behaviour.
Consequently, in order for business improvement to be successful, new behavioural patterns consistent with that of the business improvement initiative
must be developed. If this does not occur, business performance will not
improve.
IT systems are heavily influenced by the social and cultural aspects of
organisations. In fact, this is the biggest challenge facing organisations in the
successful implementation of IT. Effective change to organisational culture and
structure is considered to be an essential ingredient to IT. There is a general
agreement in the literature regarding the importance of the role of people
and organisational culture in delivering successful IT systems. Towers (1996)
explains that managing change and people together is a major contributing
factor to the success of process and IT related organisational change. Cooper
and Markus (1995) state that the inadequate treatment of the human aspect is
the major cause of re-engineering failure. Kennedy (1994) highlights that the
elements of human change management are “the most difficult challenge”
where employees feel threatened by the new processes and IT systems which can
force them to change their work style. Arendt et al. (1995) show that the human
factor is a major dimension that process and IT related improvements should
focus on.
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2.5.1 The role of IS/IT Department Head
The role of the IS/IT Head is important for the success of IS/IT planning,
development, implementation and operation in the organisation (Weill et al.
1994; CSC 1996). However, changes in both the technology and business
challenges that face organisations continue to change the role of the IS/IT
executive. The Computer Sciences Corporation (CSC 1996) has suggested six
IS/IT leadership roles which are required to execute IS/IT department agenda.
1

2

3

4

5

6

Chief architect designs future opportunities for the business. The primary
work of the Head is to design and implement the IS/IT infrastructure so
that it will expand the range of future opportunities for the business.
Change leader manages resources to achieve optimal implementation of IT.
This includes providing new IS/IT tools and putting in place teams of
people who can redesign roles, jobs and workflow.
Product developer helps define the organisation’s place in the emerging
digital economy. For example, a Head might recognise the potential for
performing key business processes over an electronic linkage such as the
Internet. The Head must “sell” the idea to business partners and the Board
of Directors.
Technology provocateur embeds IT into the business strategy. The Head
works with senior business executives to bring IS/IT and its marketplace
realities to bear. The Head should be a senior business executive who
understands both the business and IS/IT at a deep enough level to integrate
the two perspectives in discussions about the future course of the business.
Coach teaches people to acquire the skill sets they will need for the future
with two basic responsibilities: teaching people how to learn to become
self-sufficient, and providing business teams with staff able to do the IS/ITrelated work.
Chief operating strategist invents the future with senior management. The
Head is the top IS/IT executive who is focused on the future agenda of
the IS/IT organisation, i.e. strategies related to helping the business design
the future, and then delivering it.

Factors affecting the Head of IS/IT
The performance of the Head of the IS/IT department is affected by a number
of factors.
1

The number of years the IS/IT department head has worked in the current
organisation or the number of years s/he has been in the current position
have been found to affect his/her performance. It has been argued that new,
externally hired leaders will be more change-oriented than leaders who
have been in the organisation for several years (Applegate and Elam 1992).
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2

The extent to which the IS/IT head personally uses technology and his/her
technical background also affect the performance of the IS/IT department
leader. It has also been argued that the Chief Information Officer (CIO)
with greater personal IS/IT familiarity and use will spend more time in
technologically oriented leadership roles (Weill et al. 1994).
The support by top management and the relationship between the IS/IT
department head and the CEO have an impact on the success of IS/IT in
the organisation. It has been argued that the CIO’s relationship with the
CEO and other executives in the organisation who represent user groups
will have an impact on IS/IT leadership roles and affect the success of IS/IT
(Watson 1990). For example, the extent to which the CIO is involved in
strategic planning may be dependent on the relationship of trust between
the CEO and the CIO.
Also, the relationship between IS/IT department staff and leadership on
the one hand and user personnel and their leadership on the other would
affect their acceptance and use of IS/IT (Feeny et al. 1992).
The rank and position of the IS/IT head also affects his/her role. If there
are several management layers between top management and the IS/IT
head, then it can be argued that the latter’s role is more managerial and less
strategically oriented (Watson 1990).

3

4

5

2.5.2 Case study 2.3: people role in the success of
collaborative environments
E-tendering is a way of managing the entire contract-letting process electronically. All contract documents are distributed to tenderers via a secure web-based
system, avoiding the need for collating paper documents and circulating them
by post. Notification is sent out to suppliers where contract documents can be
downloaded from the web. Updates and queries are exchanged electronically
throughout the tender phase. All the communication and exchanged documents
and information are stored in a central database which is easily searchable and
can be fully audited, with all activities recorded.
In a study to find out the impact of people on the success of the implementation of e-tendering in the construction industry, covering a number of large
organisations, people critical success factors were found as outlined in the list
below. Employees must be satisfied with the current working conditions and
have the interest and motivation for self-improvement and expanding their
knowledge. Employees must also be interested and motivated with IT (which
has to be clearly supported by top management). Employees must also be given
ample training and resources to ensure optimum productivity with the implemented system and they must be able to deal with the system as a tool that can
help their performance. However, the most interesting aspect of these findings
is the preference for employing a younger generation of employees which is
deemed to have a better training and attitude towards IT.

Organisational elements for IS/IT success

47

List of people-critical success factors for the successful
implementation of Extranets:

•
•
•
•
•
•
•
•
•
•
•
•
•
•

motivation of employees
interest in IT of employees
work satisfaction of employees
prior experience with Extranets
employee attitude towards Extranets
presence of a “champion”
security of job – technology does not replace human processes
internet access and type of availability
adequacy of training
adequacy of resources
alignment of Extranet’s implementation strategy to project team strategy
employment of the younger generation – more interest, training and focus
on IT
proven computing technology background and capabilities using collaborative environments
proven background in improving efficiency and productivity in work
through collaborative environments.

2.6 Work environment
The work environment is considered to be the main enabler to the process and
people elements. This element is affected by many factors of which the most
important are; committed leadership, empowerment of employees, communication, process vision development, project management and process-based team
formation (Al-Mashari and Zairi 2000).
2.6.1 Leadership
Leadership plays a vital role in directing change efforts towards success. The
importance of leadership stems from its role in providing a clear vision of
the future, communicating this vision, being able to involve other people in
the implementation efforts and being prepared to provide sufficient commitment to the overall efforts (Hammer and Stanton 1995). Carr and Johansson
(1995) also added the ability to motivate people rather than directly guide them.
Additionally, Hammer and Champy (1993) describe a leader as one who is
creative in thinking about change and can understand the implementation case
of change and its effect on the organisation. Commitment to change and sufficient authority over all aspects of the change process are both important in
dealing with the cultural and political problems in the form of organisational
resistance.
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2.6.2 Empowerment
Employee empowerment is an effective factor leading to the success of IT
implementation, since it promotes self-management and collaborative teamwork principles (Mumford 1995). When employees are empowered, they become
more involved in deciding how work (change) should be approached and which
technologies to use, and they are given the chance to participate in the change
and implementation process (Arendt et al. 1995).
2.6.3 Communication
Communication of change and improvements is another essential tool which is
perceived as very important in facilitating process and IT improvements. Carr
and Johansson (1995), in their list of best practices, stress the importance of
communication in successful implementation of change. However, it is also
considered by organisations to be the most difficult aspect of implementation
(CSC Index 1994). It is important that communication takes place throughout
the change process at all levels and for all individuals, and it should occur
regularly between those in charge of the change initiatives and those affected
by them. It also should discuss sensitive issues, such as personnel reductions,
openly and honestly.
2.6.4 Process vision development
Top management has to put forward an imaginative understanding of the
future processes, i.e. a “vision”. Process improvement and IT implementation
is about redefining the company’s vision, about its mission and potential
customers and competitors (Clemons 1995). Process vision, as explained by
Davenport (1993), describes the future state of process and therefore links business strategies with procedures and actions. He also suggests a number of tasks
that make up a complete development of process vision: evaluating business
strategy to anticipate future processes, benchmarking similar change efforts,
conducting customer-based assessment of performance targets, and developing
process attributes and their performance measures and targets.
2.6.5 Project management
An effective project management is considered as a critical factor in the successful implementation of IT systems. Hammer and Stanton (1995) recommend
piloting the IT implementation, particularly when the project involves a largescale organisational change. A pilot project demonstrates failures and risks
involved, and provides the opportunity to make appropriate adjustments to the
efforts, thus promoting success and preventing possible disasters. Risk also
needs to be managed. Risk in process and IT improvement originates from
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incorrect or inadequate changes to processes, structure and their supporting
IT systems, from making radical changes that lead to political conflicts, from
investment decisions, and from introducing new hardware and software systems
(Clemons 1995).
2.6.6 Process-based team formation
Teamwork is viewed as the most important value in implementation change
(Johansson et al,1993). Davenport (1993) highlights three main functions to the
change team: managing work by making group decisions and co-ordinating
activities; managing relationships by promoting trust, openness, and resolving
conflicts; and finally, managing exteriors such as customers, suppliers and market partners. Teamwork brings about many advantages such as facilitating
interactions between functions and speeding up the redesign process (Davenport
and Nohria 1994) and creating a learning environment in which team members are encouraged to share knowledge and expertise (Rohm 1992/93). Also,
by empowering team members, teamwork enhances quality of work, reduces
resistance to change, and allows for different perspectives to change.
2.6.7 Case study 2.4: work environment role in the success of
collaborative environments
A collaborative environment provides a “virtual” working space to all members
involved in a project where project communications and documents are shared
and exchanged. The main aim of using such an environment, in project management, is to improve the decision-making process by enabling members of the
project team to
1
2
3

have a quick and secure access to up-to-date project documents as and
when required;
be able to respond easily and quickly to queries;
ensure that all communications are logged (stored) in a secure environment
which will facilitate future “tracing back” of documents.

This means that traditional mistakes generated from someone working on an
“old” document or drawing are eliminated or at the very least minimised. More
crucially such an environment reduces the opportunity for mistakes leading to
disputes which is the biggest cause of waste and inefficiency in the construction
industry.
A large construction organisation in the UK that had been successfully using
collaborative environments over most of its projects, failed to achieve the same
success level with its overseas construction projects. After a careful investigation
it was revealed that the organisation was working with overseas partners whose
organisations are hierarchically structured with no clear employees’ roles and
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responsibilities. People are not empowered to receive new project documents
nor make relevant decisions regarding their particular profession. Any decision
taken in response to a particular activity has to be endorsed by two or three
levels of management and has to follow formal procedures. In addition, each of
these approval steps has to be officially documented through proper channels of
communication. In some cases the management which is required to approve a
“professional” decision is located at a different site which means that it will
take longer than “normal” to have such decisions approved.
This is a clear case where an IT solution designed to improve a business
function for one culture, most likely by following best available practices, cannot be easily implemented in another culture. In this case, people felt powerless
to respond to other project partners in a timely and a professional way through
Extranets. This has defeated the aims for which the Extranets were designed for,
as stated above. This clearly indicates that IT solutions such as Extranets are
unlikely to be successfully implemented unless organisations change their work
environment in line with the objectives of the IT solutions.

2.7 External and internal drivers for change
In recent years, companies have appreciated that business improvement and
competitiveness are not based wholly on areas such as product, technology or
systems. Increasingly, sustained business improvement is viewed as being generated from the “softer” dimensions of organisation: from how organisations
manage their people and their processes. This shift in focus from the more
traditional thinking of business improvement and success is evidenced, for
example, by such developments as core competence, learning organisation,
business process re-engineering and continuous improvements.
Improvements are motivated by external and/or internal drivers. External
drivers are related mainly to the increased level of competition, the changes in
clients’ needs, technology changes, and changes in regulations. Internal drivers
are mainly related to changes in both organisational strategies and structures
(Al-Mashari and Zairi 2000).
2.7.1 External drivers
The increasing level of competition in the global market has emphasised the
need for organisational innovation to cope with global standards of products
and services. Therefore, co-ordinating and streamlining of the organisation’s
distributed functions become the main desire of many organisations seeking
competitive advantage (Ovenden 1994; Bjørn-Andersen and Turner 1994).
They approach process re-engineering and IT as a tool to dramatically improve
their business performance and to lead them to a competitive position (Schnitt
1993; Grover et al. 1993). IT is increasingly underpinning major tasks in
today’s business. This is a result of its growing ability to bring new business
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opportunities, and facilitate the development of the new organisational forms
and structures needed to meet the continuously emerging changes in business.
2.7.2 Internal factors
Many organisations seek strategic and structural changes that are enabled by IT
and process improvement. This can be triggered off by many internal factors
such as changes in terms of internal processes, methods, skill competencies,
attitudes and behaviour. An example of an internal factor is the need for simplification to achieve better levels of performance, and to highlight inefficiencies
which have increased as a result of increased automation in conducting business
and accumulating complexities (CSC Index 1994). Also, changes in business
strategy may involve some process change efforts to meet new business objectives while changes in organisational structure may necessitate a change in the
underlying business processes and IT infrastructure.

Chapter 3

IS success measurement
approaches

3.1 Introduction
The high percentage of IS/IT projects that have not met their intended business
objectives, i.e. that have “failed”, has continued to be a major concern for
organisations since the 1970s. Such projects were either abandoned, significantly redirected, or even worse, they were “kept alive” in spite of their failure.
The cost of funding those projects and the missed opportunities of not benefiting from their intended capabilities can represent a tremendous loss for
organisations. This phenomenon has created the need for the development of
evaluation methods to measure the effectiveness of IS/IT.
Previous research in the field of IS/IT success and failure considers IS/IT as a
“product” which is normally evaluated, after its implementation, to measure
the level of its effectiveness. The current literature classifies IS/IT evaluation
methods into two categories:
1
2

product-based – evaluating IS/IT in terms of its technical capability and/or
user satisfaction;
process-based – evaluating the processes that underpin the design and
development of IS/IT.

It is important to make a clear distinction between the development of IS/IT
systems and their implementation within organisations. The latter is concerned
with the “recipient” organisation directly benefiting from the IS/IT project to
improve performance or gain competitive advantage. The former is concerned
with either the development of commercial systems by software vendors or with
the development of bespoke applications within recipient organisations. This
distinction makes it clear that process-based evaluation methods are related to
the development of IS/IT projects, while product-based evaluation methods are
concerned with the implementation of systems within recipient organisations.
This book focuses on the latter while briefly covering the former in this chapter
only.
It is worth noting that the process of planning, designing, developing and
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implementing IS/IT has changed over the past decade. Recipient organisations
tend to lean towards the implementation of a third-party product rather than
developing their own systems. This creates a different set of challenges which
recipient organisations have to face. These challenges are mainly related to
an organisation’s ability to successfully implement IS/IT, thus creating a new
demand for the development of new measurement approaches to address this
issue. This chapter briefly explains the current IS/IT evaluation methods, outlining their limitation in the context of the current changes and finally explaining
the various evaluation measurement approaches within the context of the IS/IT
life cycle.

3.2 Categorisation of the current
measurement methods
The current literature reveals a wide range of measurement methods, which can
be divided into three categories according to the focus of the evaluation. The
first category is concerned with those approaches that evaluate IS/IT as a product, while the second category refers to those approaches that evaluate the
processes which underpin the development of IS/IT and the third category
covers the approaches which attempt to assess the maturity of IS/IT within
an organisation in terms of IS/IT planning, infrastructure, utilisation and
management. Table 3.1 shows an overall summary of these approaches. The
following section briefly explains each of the above three categories.
Table 3.1 Categorisation of the current IS evaluation approaches
Approach

Type

Details/examples

Product-based System quality Focuses on performance characteristics such as
resource utilisation and efficiency, reliability, and
response time
System use

Reflects the frequency of IS usage by users

User
satisfaction

Widely used approach which is based on the level of user
satisfaction

Process-based Goal centred

Measures the degree of attainment in relation to
specified targets. Examples: GQM and ITIL

Comparative

Benchmarking approach

Improvement

Assesses the degree of adaptation of a process to the
related changes in requirements and work environment.

Normative

a. Maturity-based
b. Non-maturity
based

Organisational General
maturity
models

Measures performance
compared to external standards.
Example: CMM, ISO standards

Examples of such models are those by Nolen; Earl;
Bhabuta; and Gallier and Sutherland.
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3.3 Product-based measurement approach
These measurement approaches are concerned mainly with assessing the different features of IS/IT, which include the following.

•
•
•

System quality (technical) focuses on performance characteristics such as
resource utilisation, hardware utilisation efficiency, reliability, response
time, ease of terminal use (Kriebel and Raviv 1980)
System use reflects the frequency of IS usage by users in a voluntary setting
(Bonner 1995)
User satisfaction reflects the level of user satisfaction: this is the most
widely used approach (DeLone and McLean 1992).

In addition, a product-based measurement approach covers financial evaluation of IS/IT such as:

•
•
•
•
•

Return-on-investment approaches (Radcliffe 1982)
Cost-benefit analysis (King and Schrems 1978)
Multi-objective multi-criteria methods (Chandler 1982)
Return-on-management (Strassman 1997)
Information economics (Farbey et al. 1992).

3.3.1 Limitation of product-based measures
Both the financial-based measures and the non-financial measures are still
inconclusive, especially in measuring the success of IS/IT projects at the business level. These measures have been criticised for not being able to provide
value to organisations. In fact, it was advocated that a major problem with
IS/IT investments is the way in which they are evaluated (Strassman 1997;
Willcocks and Lester 1996).
The financial measures do suffer from limitations in capturing the actual
value of IS/IT in organisations. As Farbey et al. (1994: 278) explain “We argued
that the problem (of IT investment evaluation) was inherently difficult because
of the unpredictability of the impact and the impossibility of attributing the
end result solely to the investment in IT”.
The non-financial measures also suffer from many limitations. On the technical level, a technically sound IS/IT does not guarantee that it will be accepted
or used by users, or that it will meet its planned objectives. On the usage level,
system use is only suitable for systems that are for voluntary use which is not
common in today’s work environment. In addition, interfering factors, such as
the individual user’s work life, might affect the measurement of system use.
This makes system use more suitable for controlled laboratory settings than the
real world (DeLone and McLean 1992). User satisfaction has also been criticised, among other things, for not being a suitable surrogate for IS/IT success. It
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is not necessarily the case that satisfied individuals would lead to a successful
system which meets its planned business objectives. In addition, there were
no conclusive answers regarding whose satisfaction should be considered and
with regard to what aspect of the IS/IT. As the respondents change, so might
the satisfaction with the IS/IT (Ballantine et al. 1996; Delone and McLean
1992).

3.4 Process-based measurement approach
Process-based measurement approaches attempt to measure the effectiveness
of the processes which underpin the development of IS. Examples of such
approaches are the Capability Maturity Model (CMM) (Paulk et al. 1993),
Trillium (Trillium 1996), Bootstrap (Kuvaja et al. 1994), SPICE (Software Process Improvement and Capability Determination) (El Emam et al. 1998), IT
Infrastructure Library (ITIL) (Central Computer and Telecommunications
Agency 1992), and Goal/Question/Metric (GQM) paradigm (Solingen and
Berghout 1999).
The process measurement approaches can be further divided into four groups
according to “how the evaluation process is conducted”.
1

2
3

4

Goal-centred measurement approach This approach aims to assess the
degree of attainment in relation to specified targets. Examples of this
approach are the GQM and ITIL models.
Comparative measurement approach This is the “benchmarking” type,
which involves comparing the success of two or more similar processes.
Improvement measurement approach This is concerned with assessing
the degree of adaptation of a process to the related changes in a work
environment. In practice, this approach is not performed separately but is
combined with any of the other measurement approaches, mainly the
normative approach, which is often represented in maturity based models
(see Section 3.5 below).
Normative measurement approach This approach aims to compare the
performance of a process to some external standard rather than to specific
objectives or goals of an organisation. It is best used when standards for
best performance/practice have been identified such as the Capability
Maturity Model (CMM) and the ISO standards.

This group of measurement tools can be categorised into two sub-groups
according to the “evaluation criteria”. These sub-groups are the maturity and
non-maturity based measures. Examples of maturity-based measures include:
1

CMM This is used in assessing the process capabilities of software organisations in achieving their project goals by placing the organisation on one
of the five maturity levels.
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2

People-CMM This aims to develop and manage the knowledge, experience
and motivation of employees.
Bootstrap This European project aims to assess all processes and to examine
whether the organisation implements them adequately.
Trillium model Based on the CMM and ISO 9000 series, this model is used
as a benchmark to measure an organisation’s processes capability and to
compare it with best practices in industry.

3
4

Examples of the non-maturity based measures are:
1
2

ISO standards These are the oldest and most widely known standards for
the consolidation and certification of processes in organisations.
SPICE and TickIT By adopting the ISO 9000 standards, these two models
were produced for the software industry.

3.5 Maturity approach: general
measurement models
This category of measurement approaches covers models which attempt to
assess the IS/IT maturity in organisations with respect to IS/IT planning, infrastructure, utilisation, and management. They describe how an organisation can
place itself within a particular maturity level of IT/IS planning. Examples of
these models are:
1

Nolan Model This model assesses the maturity of IS in organisations in
six “stages of growth”; initiation, contagion, control, integration, data
administration, and maturity (Nolan 1979).

Criticism of Nolan Model
The model faced criticism mainly because it could not prove its claims to represent reality, either as a means of describing the phases through which organisations pass when utilising IT, or to predict these changes (King and Kraemer
1984). King and Kraemer (1984) found that the empirical evidence for the stages
is inconsistent and many of the model’s assumptions are not practical, but they
acknowledged the model’s simplicity is behind its popularity with practitioners,
researchers, and IS managers since its introduction. Drury (1983) found that the
model stages did not map onto the organisations’ status in the real world
especially at the later stages, where he attributed this limitation to the simplicity
of the model. But he accepted that individual organisations can use the model
in assessing how effectively they are coping with the increasing importance of
IS/IT. Others, in analysing critiques of the Nolan model, suggested that while
evolution through the early stages of the model could be observed, the arrival
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of strategic systems in the 1980s introduced a new stage which changed the
concept of how IS/IT evolves to maturity in practice.
2
3

4

Earl Model This model is concerned with the stages of organisational IS/IT
planning maturity level (Earl 1989).
Bhabuta Model This model brings together elements from different
aspects such as strategy formulation, information systems, and the management of information systems (Bhabuta 1988).
Galliers and Sutherland Model This model combines elements from previous models in a new structure describing the important IS elements in
general, and the kinds of activities and organisational structures needed for
an organisation to move through IT growth stages (Galliers and Sutherland
1991).

3.6 Limitation of current measurement approaches
The process-based and multi-approach measures suffer from many limitations.
For example, they only cover specific types of maturity such as organisational
processes for a specific industry – mainly the software industry – or they are
used to assess only a specific aspect of IS/IT such as IS planning (Bhabuta 1988;
Earl 1989), IT infrastructure (Weill and Broadbent 1999), IS/IT utilisation
(Hamilton and Chervancy 1981; Nolan 1979), or management of IS function
(Hirschheim et al. 1988; Galliers and Sutherland 1991).
Those measures, which are of product normative and process normative
types, suffer from yet another limitation. Even though they collectively describe
many elements that are related to technical, people, process and environmental
issues that are relevant to the use, planning, development and maintenance of
information systems as well as elements that describe environmental issues
related to management style, structure and culture in the organisation, those
measures do not provide the desperately needed assistance in predicting the
outcome or level of success of an IS/IT project, prior to its implementation. The
process of planning, designing, developing and implementing of IS has changed
over the past decade. There is a trend towards the implementation of thirdparty products instead of bespoke products. The problems resulting from this
change introduced different challenges particularly to recipient organisations.
These are mainly related to the organisation rather than the product, i.e. the
level of readiness of the organisation to successfully absorb the systems into its
operations, including people and processes as well as problems related to their
integration with existing IS/IT infrastructure. Furthermore, investments in IS/
IT in recent years became more linked to the achievements of the organisation’s
business objectives, while IS/IT success was previously measured at either user
or technical levels, and when it was measured on the business level, it was done
in hard-financial terms only (Brynjolfsson and Yang 1996; DeLone and McLean
1992; Hitt and Brynjolfsson 1996; Farbey et al.,1994).
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The measures of IS/IT have been mainly post-investment appraisals that try
to assist management in reviewing the results of their decisions on IS/IT. This is
to enable management to learn from previous lessons which should feed back in
the decision-making process for future IS/IT implementation. However, the
huge amount of IS/IT failure does not provide evidence that the lessons are
being learnt.
To lessen the risk of failure of IS/IT, organisations need to be able to predict
more accurately the outcome of those projects. The earlier this prediction
can be achieved, the more likely it is that organisational changes needed
to facilitate a successful system can be made. This calls for a pre-project/
pre-implementation measure that can help organisations to assess the implementation process prior to capital investment. In Part III, this book presents a
measurement approach which adopts a balance between the product-based and
process-based measurement approaches and will be combined by adopting both
the normative and goal-centred approaches.

3.7 Success levels and measurement approaches
In order to understand the role and impact of each of the measurement
approaches on IS/IT, it is important to relate these approaches to the evolving
phases of IS/IT and to examine this relationship within the context of “success”. An IS/IT project is considered a success if its outcomes are successfully
achieved, i.e. its intended objectives. The outcomes (effects) are measured at
three different levels:
1

2
3

the technical level measures the direct outcome of the project which is
reflected by the quality and accuracy of data and information that it
communicates;
the semantic level measures the outcome of the project from the users’
perspective;
the influence level measures the degree of impact of the project on organisation’s performance.

Figure 3.1 shows a framework which embraces the above three levels of
success of an IS/IT project and their subsequent measurements. The framework consists of three phases: planning, development and implementation, and
measurement. The technical level is considered under the IS/IT development and
implementation phase. The measurement phase starts when the first outcome is
received at the end of the technical level and at that point the development and
implementation phase ends.
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3.7.1 Planning and development and
implementation phases
The framework starts by showing that the initiation of an IS/IT project is an
“effect” intended by management, or on their behalf, in response to a scanning
(driving force) of the external and internal environment either as part of a
specific planning process or as a part of strategic information systems planning
(SISP) initiative.
The scope of the intended effect varies according to the maturity of the
organisation and could either be at the operational, managerial, or strategic
level. As the organisation matures from the ad hoc stage, the scanning goes
internal for implementing and tuning operational IS/IT with operational-based
and management-based objectives. With further organisational maturity, scanning goes external again to achieve competitive advantage with a strategic view.
This evolution process entails an evolutionary theme in the level of objectives
and critical success factors (CSFs) that the planned IS/IT can achieve (see
Section 3.7.3). As the maturity of the organisation increases, so does the level of
IS/IT objectives and CSFs (Gottschalk and Khandelwal 2002).
To achieve the intended impact, the requirements of the system should
be formulated. Those requirements are the intentions that management wants
to convey to the individual user and/or participant. The outcome of this
phase represents the beginning of the semantic level of communication (see
Figure 3.1).
At this point, especially if the IS/IT project is not an outcome of a SISP, a
need would arise to conduct a measurement study to determine organisational
readiness for the implementation of the information system. This readiness
measurement is to help ensure that the next steps leading to IS/IT development are not performed unless the information system has a positive recipient
environment within the organisation which will increase its success of achieving
the intended objectives. Following this readiness study, if the organisation is
found to be at an appropriate level of readiness for the information system’s
implementation, the requirements are then passed to the IS/IT department in
the technical level, otherwise, activities that address the shortcomings in the
organisational readiness gap should be implemented first, and then requirements passed to the IS/IT department for development and implementation. A
new approach for measuring organisational readiness will be introduced in
Chapter 10 of this book.
It is noteworthy that the readiness study might result in the implementation of business improvements to fulfil the readiness gap. Such improvements
might increase the level of the intended objectives of the project, as a result
of the learning process, which in turn affect the requirements specification
of the IS/IT. This loop is not shown in the framework for simplification
reasons.
The development and implementation phase involves a set of activities;

Figure 3.1 A framework to link success levels to measurement approaches.
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producing technical specifications, applying an IS/IT development methodology
to deliver an information system that consists of processes, IT components
(hardware, software and networks) and people. This could be a bespoke development or an outsourced operation performed under the supervision and
coordination of the organisational IS/IT function. At the completion of this
stage, the measurement phase starts and success measurement could be performed for each of the three levels of communication.
3.7.2 Measurement phase: technical and semantic levels
The output measures for the technical level are concerned with the technical
quality of the information system as an output of this level. Measurement of
the success at the semantic level is from the user’s perspective. Perception is not
a precise tool of measurement because it can be influenced by human and
environmental factors (e.g., individual characteristics, expectations, etc.) which
could affect users’ views. User satisfaction is a measure of success in transforming the intended input into comprehensible and satisfactory requirements. User
participation and feedback into the development and maintenance activities
contribute mainly to the requirements specification step. The feedback arrow in
Figure 3.1 represents these user activities.
User satisfaction is considered to be the most used success measure in the
IS research field, where it is advocated as a surrogate measure for IS success
and effectiveness (DeLone and McLean 1992; Grover et al. 1996; Garrity and
Sanders 1998). The reason for this is that many researchers accept the psychological expectancy theory which states that attitudes (i.e. satisfaction) and
behaviour (i.e. productivity) are linked. This means that satisfied users will be
more productive (Gatian 1994).
3.7.3 Measurement phase: influence level
The success measure of the influence level output is the degree of impact or
change in behaviour achieved that corresponds with the level of intended
impact. The evaluation framework points out that even if a specified level in an
organisation is targeted for improvement (e.g. the operational level), the impact
could still emerge on the other higher levels.
The degree of impact differs according to the different levels of influence.
The greater the difference between the level of intended effect and the outcome
level of measurement, the less possible it is to isolate the effect of the information system from other interfering internal and external factors, and the less
measurable is the magnitude of the effect the IS/IT accomplishes. DeLone
and McLean (1992) state, MIS academic researchers tended to avoid performance measures (except in laboratory studies) because of the difficulty
of isolating the effect of the IS/IT effort from other effects which influence
organisational performance. This has been echoed in similar terms by many
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researchers in the IS/IT field (Grover et al.,1996; Garrity and Sanders 1998;
Woodroof and Kasper 1998).
This evaluation framework attempts to address this issue by specifying that
the measurement of the actual effect of the information system should be the
critical success factors (CSFs) for the level of intended effect. If the CSFs are
met, then the information system has accomplished its objectives even if those
effects do not show on other levels because of the interference of other factor.
Information systems objectives are goal-centred which makes CSFs a suitable
vehicle for measurement of objectives. Since the objective for the deployment of
IS/IT could be of different levels (ad hoc, operational, management, strategic)
or on different levels of the organisation (project, group, unit, whole organisation), CSF measurement could be adjusted to attain to those objectives at the
different levels of deployment (see Figure 3.2) (Gottschalk and Khandelwal
2002).
In Figure 3.1 learning is accomplished when the experience from previous
projects is accumulated and fed back into the planning phase. This is represented
by the “learning” arrow.
IS measurement could be performed on different levels in the organisation –
individual, group, or organisation-wide (business). This will have an effect on
the technical level as it would on the semantic and the influence/impact levels.
On the technical level, the type of hardware, software and networks would
be different, for example, at the individual level – stand-alone terminals or
PC with a stand-alone spreadsheet package; on the group level – having
LAN with NT-based applications; at organisation-wide level – having WAN/
Internet with servers and applications. At the semantic level, satisfaction
would be taken from an individual user, a group, or all of the users in the
organisation.
In this evaluation framework, the phases of planning, development and
implementation, and measurement are conducted in an atmosphere of common
understanding and culture. In order to improve communication (information
system components), there needs to be a realm of understanding between management and users. This process is affected by the organisational culture that
could be enforced by user participation in the development of the IS/IT. The
culture also varies as the maturity of the organisation improves. It will evolve
from user participation to having user involvement (Earl 1989). This would be
enforced by the IS/IT department by conducting user awareness activities and
training programmes (Lynch and Gregor 2001). The realm of culture and
experience is represented by the environment box that surrounds the entire
framework.
As presented above, measurements are mainly post-implementation events
that help in the learning process for subsequent IS/IT projects. Nevertheless, as
previously indicated, there is a need for organisational readiness measurement
prior to IS/IT development and implementation. This is mainly because many
IS/IT projects are either not an outcome of any type of strategic planning or
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Figure 3.2 Levels of objectives and CSFs.

they are an outcome of unreliable planning. This readiness measurement is to
help ensure that the development and implementation of IS/IT are not undertaken unless the IS/IT has the recipient environment within the organisation
which can foster a successful implementation.

Chapter 4

Case studies
Technology vs business approach

4.1 Introduction
This chapter presents two detailed case studies: a public sector case and an oil
company case. The aim of these two cases is to highlight the importance and
the contribution of the organisational factors on the success of IS/IT projects.
In each of these two cases a particular IS/IT project was selected and followed
through from inception to completion. The analysis will focus on the main
organisational factors which were discussed in Chapter 2 and their sub-elements
as follows:
1
2
3
4

People (staff, skill, Head of IS/IT department)
Process (practices)
Work environment (leadership, culture, structure)
IT infrastructure (systems)

The first case is a technology-driven one where the project was initiated
mainly because the organisation’s existing system had reached its limits in
terms of data storage and it was no longer able to respond to the organisation’s
expansion plan. The selection of the international vendor to provide the “total
solution” for the organisation was based on its technical capability to design,
develop and implement an integrated database for the organisation’s applications. The vendor’s proposal and thereafter the signed contract did not address
the expected changes in the organisation as a result of the implementation of
the new system and how to address these changes during the project’s phases.
This led to a significant disturbance to the work environment and therefore the
termination of the project.
The second case is a business-driven case at the early stages of the project but
then technology push superseded the business lead. This would almost have led
to the termination of the project if top management had not intervened in the
implementation process and provided the necessary support for the required
changes. The project was first initiated as part of the organisation’s plans to
improve its performance through better use of IS/IT. Due to the lack of know
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how (managerially and technically) the project took more than 10 years to be
fully implemented with a great deal of disturbance to the organisation’s work,
associated with exceptionally high costs.
Each case starts with a brief description on the organisation’s background
and the type of IS/IT projects under consideration. This is then followed by a
brief list of relevant sequence of events that took place since the start of the
project. The list covers the main activities that the organisation went through to
fully develop and implement the system. Within this context, each of the four
organisational elements will be discussed highlighting the impact of change on
the organisation and on the success of the system.
The two case studies will be further analysed in Chapter 10 in the light of the
organisational e-readiness model.

4.2 Case study 4.1: ServInst
ServInst is a public-sector organisation that provides services on behalf its
stakeholders to wide sectors of investors. The assets owned and managed by the
organisation are equal to about US $10 billion and ServInst’s yearly revenue is
approximately US $1 billion.
The organisation had an excellent history of using IS/IT in support of its
work processes. This was due to a strategic decision made by the founding
chairman in the late 1970s. Not long after the formation of the organisation in
the early 1980s, the existing systems – mainframe based – were built by an
international software vendor. Newly hired staff were then trained by the vendor to build the capacity for running and managing the system. The training
was system-specific to enable staff to take over the day-to-day operation and
maintenance of the system. At a later stage, a large “stand alone” personnel
information system was developed, based on an inverted-relational database
management system, to accommodate the organisation’s 800 employees. That
system was used by about 90 per cent of the organisation’s staff (more than
700 employees). In the late 1980s there was a complete change of management,
where a different team replaced the founding chairman and his team.
4.2.1 Sequence of events

•

The organisation took a decision to open a new business branch to provide
services to the public and relocate the training department and image
file-storage to remote sites. At that time the organisation was facing the
problem that the computer master-file had reached the maximum record
size allowed by the system. This left the organisation with no option but
to go for a database environment. For this reason top management decided
to replace the main systems with a relational database environment and to
build a new network to support the proposed business branch and the new
remote sites. The top management decision was influenced by external
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sources that many local organisations had successfully converted to database environment.
The objectives of the new project were to install a network in support
of the branching plan and the remote sites. Also, to conduct a total resystemisation of all the organisational systems to convert to a relational
database management systems (R-DBMS) based environment using a fourth
generation language as a host language for coding the application programs. This resystemisation was also aimed at including the organisation’s main legacy systems, the “stand-alone” personnel system based on
an inverted R-DBMS package.
The project also aimed at converting all the application programs that
made up the organisational systems.
A steering committee was formed of the Chairman’s Deputy, IT/IS Unit
Head, Head of Systems Department, and Head of Operations Department.
Later, when a vendor was selected and the project started, the vendor’s
team head joined this committee.
On the request of top management, the IS/IT Unit decided to perform a
feasibility study where they examined the products of three international
vendors. They limited themselves to those vendors that could provide the
organisation with a “total solution”, which meant changing all systems in
the organisation to a relational database environment. It also meant that
the vendor should have the capability to reprogram/convert all legacy
applications to the new system environment.
There were three international vendors:
䊊
䊊

䊊

•

As part of the feasibility study, the IS/IT Unit produced criteria for vendor
selection (mainly technical):
䊊
䊊
䊊

䊊

•

Vendor 1 (V1) had a small operation in the country.
Vendor 2 (V2) had a local branch but did not have the capabilities
for converting the applications. In order to do so, it would subcontract the project to many other companies and act only as a project
coordinator.
Vendor 3 (V3) had a small office in the country, while it had its regional
Head Office in another regional country.

the DBMS product had to be a full relational DBMS;
the development should include CASE tool for ease of design;
the DBMS had to support the use of credible fourth generation
language;
training had to be part of the whole development contract allowing for technology and experience transfer from the vendor to the
organisation.

After the feasibility study was concluded, the organisation set up a team
consisting of the IS/IT Unit Head and a full-time consultant who was hired
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to serve in this team. The team was formed with the following terms of
reference:
䊊

䊊

䊊

䊊

䊊

•

After several meetings with the vendors’ representatives, the initial recommendation of the team was made in favour of V3. This decision was based
on the following.
䊊

䊊

䊊

•

To produce a general system specification based on the “total solution” approach and a report for proposal (RFP). This needed to be
done while having in mind the at-most utilisation of the existing
organisational IT infrastructure, especially the hardware.
To recommend a vendor to conduct the detailed requirement specifications which was termed “strategic study”.
To oversee the detailed requirement specifications of the “strategic
study”.
To recommend a vendor out of the three vendors specified by the
feasibility study to develop and implement the system.
To form the team to represent the organisation in the project’s development team.

V1 was much more expensive than the other two vendors. It also
had no support office within the country, and its product was an
“inverted-relational” not “full-relational” DBMS.
V2 was expensive, and it would subcontract the project to many
vendors which could cause problems in the development, coordination and support. Also, its CASE tools were largely customised to
support the methodology used by only one of the subcontracting
vendors.
V3 had the most reasonable price, and its product had started to gain a
good reputation worldwide. Also, the company was planning to establish an office within the country that could provide after-installation
support.

It was agreed that the final selection decision should be made after the
completion of the “strategic study” to ensure that the vendor had the
capability to deliver the specified systems. The team had requested V3 to
conduct the “strategic study”. This request was made independently from
the main project’s contract for the delivery of the final “total solution”. It is
interesting to state here that the initial study which was carried out by the
IS/IT Unit favoured V3; if the strategic study was to be performed by V3,
which was the favoured vendor, then some of the output of this study (e.g.
data entity relational diagram) could be directly incorporated in the development method which would save the organisation time and money, which
could have incurred had they selected any of the other vendors. In fact, an
informal decision was made to select V3, but for formality reasons, which
include government regulations, this process had to be followed.
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•

The “strategic study” was conducted by four V3 employees and spanned
over four months.
The study included interviews with all users’ representatives, especially
managers and key persons. Questionnaires were also used in addition to
reviewing the existing documents.
The outcome of the strategic study provided the organisation with the
following information:

•
•

䊊
䊊

䊊
䊊

䊊
䊊

䊊

•

•

•
•
•

•

•

the resources required for the project: staff, time, hardware, etc.
documentation of all work processes: such documentation did not
exist
determining the interaction between different systems
information regarding the condition of data-files, formats, storage
media types, size, backups, etc.
finding opportunities to improve business processes and structure
matching the project’s requirements to the capabilities of potential
products and vendors
a data entity relation diagram

At the end of the strategic study, the organisation officially announced that
V3 was to provide the R-DBMS and to develop the applications needed in
fourth generation language. A contract was signed to implement the “total
solution” in two years.
Upon the request of the organisation, the vendor provided the organisation
with their team members’ names and résumés and these people were interviewed and approved. This approval process was not stated in the signed
contract, but was agreed upon by the two parties verbally.
The two project teams from both the vendor and the organisation worked
together in a partnership to provide the joint project team but each had
their own leader. The IS/IT Head led the team from the organisation side.
Because the requirements were defined in the “strategic study”, the joint
project team immediately started the work on the design of the system.
For the first six months, activities went according to plan. After that and
while still in the design phase, the vendor started to change its team members, reallocating the experienced ones to other projects and replacing
them with members with less or little experience. The reallocation and
replacement of the vendor staff continued throughout the project.
On the organisation side things did not look much better. Both IS/IT Unit
and users, demanded that the key staff assigned to the implementation of
the project in the early stages return to their original posts. They claimed
that the day-to-day work was negatively affected by their full-time assignment to the project. Top management caved in, and most of those who left
the team were replaced by junior, less experienced members.
In spite of the low level of experience and skill of those junior staff, no
training was provided and they were left to learn the basic skills on the job.
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As the project progressed and the new system output started to appear, user
resentment and criticism started to grow. No effort was made by the project
team to clear possible misunderstandings or increase awareness regarding
the project’s aims, objectives and implications.
As the project progressed in time, user rejections and reservations gradually
gained top management sympathy, which in turn started to influence their
support for the project. This negatively effected the required approval for
changes and modifications in system design, organisational structure and
work processes that would come up during the development phase. Such
changes had not been planned for at the start of the project.
By the end of the project duration users rejected a large number of the
system’s functionalities. Users did not feel that the functionalities had
fulfilled the needs of the work tasks.
Both sides, the vendor and the organisation, agreed on an extension of the
contract with amended penalty terms set by the organisation. This was
followed by a second extension with no acceptable results.
Four years from the time it started, and at a cost of between US $7 to
10 million, the project was declared a failure and the matter was handed to
the courts.

4.2.2 Analysis and discussion
This section analyses and discusses the above unfolding events in terms of the
organisation’s main factors: people, process, work environment and IT infrastructure. The people factor is discussed in three categories: staff, skills and
Head of IS/IT. The process is addressed by the organisation’s practices while the
work environment factor is addressed by leadership, culture and structure.
Finally the IT Infrastructure is addressed by the available systems.
1 People: staff

•
•
•
•
•

After withdrawal of the experienced staff, the vendor provided inexperienced staff to the project.
There was not enough qualified staff in the organisation who could handle
both the ongoing daily organisational work and the new replacement of
the systems. Both of those tasks needed total commitment.
The organisation decided to remove its key people from the project team
and return them to their original departments to do their daily tasks, while
assigning staff with little or no experience to the project.
The junior staff assigned to the project team had no training prior to, nor
during the project.
Because of the complexity of the project and the need for a holistic view of
the integrations between the many different sub-systems, training of the
inexperienced staff assigned to the project was highly unattainable. This is
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because the current systems were not sufficiently documented, leaving
the knowledge and the know-how residing only in heads of key people.
This was complicated by the nature of the culture existing in the organisation, namely an individual un-cooperative culture. Staff tried to keep their
knowledge and experience to themselves for different reasons including
job security. Key people considered that keeping the knowledge to themselves would make them indispensable and increase their value to the
organisation.
Two years from the start of the project, the project leader on the vendor
side was changed and the new one had a different approach to the project’s
development: he attempted to change the new system design.

2 People: skill

•
•
•

•
•
•
•

•

•

The contract signed with V3 included up to US $70,000 worth of training.
The contract also included technology/experience transfer by having organisational staff work alongside the vendor’s staff.
The plan was that as the project progressed through the development life
cycle phases the proportion of organisation staff would increase and the
vendor’s staff decrease (vendor’s/organisation: 80–20 per cent in phase I,
60–40 per cent in phase II, 40–60 per cent in phase III, 20–80 per cent in
phase IV). This would reach the situation where each of the vendor’s staff
members would work with and train four of the organisation’s staff.
The project leader on the organisation side (IT/IS Head) noted that he did
not have the needed skills for such a major project. He did not receive
proper training and had no previous experience.
The organisation assigned inexperienced staff to the project, while the
project needed the best skill and experience. This was true with both the
IS/IT Unit and user groups.
The vendor’s experienced staff were withdrawn after six months. Many of
the vendor’s new staff who were assigned to the project had little experience.
In many instances, especially in the advanced stages of the project, the
organisation’s staff were more experienced than the vendor’s staff who
were supposed to train them. On a few occasions, the organisation requested
the removal of some of the vendor’s staff because it thought they were
incompetent.
The skills of the organisation’s IS/IT staff on the project team were mainly
programming with limited systems analysis experience. Very limited number had the skills to use the inverted relational DBMS and its query
language.
Training was largely unavailable for the inexperienced staff who worked on
the project. The organisation, at some time during the project, provided the
staff with video-based lectures to be viewed in the employees’ own time.
This did not result in a considerable success.
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The vendor did not suggest any training or pre-project skill requirements
for the project team members on the organisation side before the start of
the project.

3 People: Head of IS/IT

•
•

IS/IT Unit Head and the project leader had a middle-management status.
The Head of the project did not have enough authority to implement
changes and modifications needed mainly in the organisational structure
and processes.

4 Work environment: leadership

•
•
•

•
•
•

•

•

The leadership support to the project was strong in the beginning, but as
time went on the support became weaker.
The prolonging of the project negatively affected top management’s
support.
Top management’s attitude towards the project fluctuated according to the
external and internal pressures. For example, if the media focused on a
certain aspect of the project that aspect received priority over others. Also,
internally spread “rumours” might affect the amount of support given to a
certain part of the project.
Top management gave priority to the daily operation of the organisation
over the project.
Top management relied on acquiring their IS/IT related knowledge from
external sources and largely from what other organisations were doing.
Even though the organisation was heavily dependent on IS/IT in its
day-to-day operation, top management considered IS/IT as a tool necessary
for smooth functioning. The heavy dependency on IS/IT should have called
for a strategic view of IS/IT and its consideration as an asset to the
organisation.
At the early stages of the project where the outcomes were not visible, top
management support was high. As the system development progressed,
users started to see the outcome and top management started to receive
many complaints and rumours which caused support and enthusiasm to
lessen.
The organisation’s incentive approach was individually based not teambased, and did not support knowledge-sharing and cooperation.

5 Work environment: culture

•

There was a lack of positive relationships between different groups/
departments in the organisation. Despite the fact that work processes cut
through departments’ boundaries, there was no cooperation between them.
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Also, within each group, the individualistic attitude kept employees from
sharing knowledge.
Different managers were suspicious of the project, thinking it was a plan
being executed to deprive them of their powers in favour of others. This
caused them to resent the project and not to cooperate with the project
team.
Key staff considered keeping knowledge and experience to themselves as a
job security tool, and were not forthcoming in cooperating with the project
team.
The lack of decisive leadership by top management allowed conflicts
between different departments in the organisation to increase. Also, security and confidentiality issues were obstacles in adopting the incremental
approach in building the systems that was preferred by the vendor. The
project team was prevented from introducing incremental changes. Top
management did not allow the team to “touch” the current work practices
when the team saw fit, even though it was covered by the contract to convert
it to the database environment.
There was a lack of strong support from top management for the necessary
changes in the processes and structure.
The vendor did not suggest any changes in the culture, and in fact, the issue
of culture was never mentioned.
Some of the key users felt threatened by the new system because it would
automate some of the tasks they believed would give them advantage if
they remained un-computerised. An example of this is a key employee who
memorised all of the organisation’s account numbers to be filled in on
forms. He resisted the automation of the process.
The project team did not make an effort to relieve the tension in the relationship that occurred within the organisation because of the introduction
of the project.
The project team, at some point in the project, adopted the user-centric
approach in testing the system’s functions. The key users at that time
became a burden on the project by being negative and demanding all
the time.

6 Work environment: structure

•

•
•

Even though in the organisational chart the IS/IT Unit has a senior status
through the “technical office” of the “Automation Sector”, the new top
management, unlike the previous one, left the position empty for over a
decade.
The Head of the IS/IT Unit had a middle-management position.
Even though structure changes were obviously needed, as implied by the
IS/IT Unit Head, the vendor did not suggest any changes in the “strategic
study”.
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7 IT infrastructure: systems

•
•

•
•

•

There were problems with the format of the data-files in the organisation.
The size of the master file reached the maximum allowed by system.
Data that were used came from external entities and were written in a noncompatible format that required special and time-consuming conversions.
Also, such data were not reliable, with bad data both in context and in
content requiring editing procedures.
The new system’s design did not attempt to resolve the ownership of the
data within the organisation.
The vendor treated the project as if it were building a new system in
an organisation with no prior systems. The new design changed all the
interfaces and environments that users were using, causing considerable
resentment amongst users.
After two years in the project, the vendor changed the system design, which
caused unease within the project team.

8 Process: practices

•
•
•
•

Processes were neither defined nor documented prior to the project.
No process change was suggested by the vendor.
No process changes were allowed by top management and users when the
needs were recognised by the project team.
Because of the inability to re-engineer processes, “corner-cutting” and “go
around” techniques were used, such as allowing two units to access, modify, and delete the same data. This caused problems and conflicts for the
project team with and amongst user groups.

4.2.3 Summary and findings

•
•

•
•

The selected vendor used the project to train its own new and inexperienced staff.
Organisations need to clearly state in the contract that the qualifications of
the vendor staff, including latecomers, should be approved prior to commencing on-site. In this case the vendor had a high turnover of staff.
Experienced staff approved by the organisation were assigned to the project for a short period of time, at the beginning of the project. Many of the
vendor’s new staff who joined the project at a later stage had little experience, and many of those said on occasion that they were “filling time
between jobs” until they found a better job.
It is important to focus on the assigned staff for the project when assessing
the organisational factors. There might be competent staff in the organisation but they might not be allocated to the project.
The vendor asked for a key person for each of the users’ functions to
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participate in the system testing. This made the approval subject to
this one person’s prejudices and reservations. It might have been different if
the approval had been performed through a team representing each user’s
function.
Lack of positive relationships between different departments in the organisation caused resistance to the required change in structure and processes.
Because key staff considered keeping knowledge and experience to themselves as a job security tool, they were not forthcoming in cooperating with
the project team. This was complicated by the almost complete absence of
systems’ documentation, and the little documentation that existed was
obsolete or not comprehensive.
The individualistic culture almost entirely prohibited the existence of inhouse training programmes for new and junior staff by senior staff. Those
programmes that were rarely conducted were largely ineffective because
they lacked the practical know-how and documentation.
The lack of decisive leadership allowed the conflicts between different
departments in the organisation to increase, having a negative effect on the
project success.
The lack of strong support from top management prevented the project
team from implementing necessary changes in processes and structure.
The project team did not make an effort to relieve the tension between
users caused by the introduction of the project. They should have introduced a user awareness programme to explain the benefit of the project and
worked towards eliminating unfounded suspicions.
The project leader thought that the vendor’s main concern at that time was
to win the contract. Therefore, the vendor stayed away from highly sensitive
areas such as culture, processes and structure that might have caused it to
lose the bid.
Because top management caved in under pressure from both IS/IT Unit and
user groups, the project team was not given the authority to modify the
organisational structure when it was obviously necessary to solve some of
the design problems that appeared later in the project.
The new system design was not successful in resolving the ownership of the
data within the organisation. This was an issue that caused user resistance
to the project.
The vendor treated the project as if it were building a new system in an
organisation with no prior systems. The new design changed all the interfaces and environments that users were used to. This caused resentment
amongst users. The new design was understood to imply that users ignore
their experience and knowledge gained over the years. This knowledge and
experience was considered by many key users as their “value” in the organisation. It was perceived by many users that they would be forced to start
afresh if this system were to be implemented. This problem is more acute
than it may seem. Most of the people and especially the key staff on both
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the IT/IS and user sides knew of IT/IS only through the current old system,
and at this organisation only. They had not experienced IS/IT in any other
context. Almost all of them had no IS/IT education and came from nontechnical disciplines and backgrounds. They had experienced IS/IT and
been trained only in this organisation and on its system. Most IS/IT personnel did not even own computers at home. Working with IS/IT for many
years at one of the pioneering organisations in introducing IS/IT in the
country became a personal prestige that produced a social status in addition to being a skill and a career, especially for those in the IS/IT Unit
who carried the “Systems Engineer” title. To think that the new system
would deprive them of all of the status they had gained and return them to
square one by becoming trainees instead of experts was a cause of strong
resentment felt by almost all the key staff.
The “strategic study” did not address the real problems with the old
system. For example, the user managers had to answer a questionnaire
with multiple choice answers regarding enhancing performance of the
work task. Many of the performance indicators were not applicable to
the actual situation. Those indicators were based on the vendor’s own
experience.
The withdrawal of the vendor-approved experienced staff had negatively
affected the organisation’s trust in the vendor. The organisation had not
addressed this issue in the contract and took the vendor’s initial agreement
as being enough of an assurance. Also, the organisation assumed that the
vendor would do its best for the project to succeed because it would give the
vendor a good reputation in its local market.

4.3 Case study 4.2: OilCo
OilCo is a major oil company which was established in the mid 1930s. As part of
major rehabilitation activities in the 1990s, the company set out ambitious
plans to improve its performance and operation including the IS/IT project,
which is the subject of this case study.
4.3.1 Sequence of events

•

•
•

As part of the upgrading process of the company’s infrastructure, an international oil consultant rated the state of OilCo’s data as 2/10 of how it
should be. The Chairman and his deputy expressed the need for a project
that would resolve this serious problem.
Various feasibility studies for a data management project were solicited
from different international vendors. Studies were conducted to produce
proposals for tender almost a year later.
An organisation-wide communication network of a general-purpose nature was implemented to set up the IT infrastructure. A major database
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software was chosen to be the “backbone” relational DBMS for OilCo
applications.
Three years later, a data management (DM) steering committee was set up
to oversee DM project implementation.
In the early days of the DM steering committee, members unofficially
favoured a particular software vender, which was subsequently selected,
for the OilCo’s data management system. This was mainly because the
members knew that the vendor was used by their competitors.
Subsequently, this vendor (V) was asked to conduct a new feasibility study
for the project.
The vendor was finally selected later in the year for the implementation of
the company’s integrated data management system.
The integrated data management project began immediately after the contract was signed. A joint implementation team was set up first under the
finance department of OilCo then it was moved to a technical department.

4.3.2 Project objectives

•

•
•
•
•
•

The main objective of the Data Management Project was to migrate multidisciplinary data related to production, reservoir, geologic, geophysical,
petroleum, drilling and surface facilities from several legacy systems, hard
copies and tapes to a modern, secure and robust integrated database
system using a commercial package. Easy data access to the integrated
database was expected to greatly enhance staff productivity. An internal
study had shown that the company’s geoscientists spent about 35 per cent
of their time on data search (hardcopy, diskettes, Excel sheets, Access
sheets, legacy applications), reformatting and re-organising. This project
was to cover the data for all OilCo’s oil-producing areas and to make the
data accessible to professionals.
The new system was to provide a wider accessibility to management
through Internet browsers.
Selective oil production applications were to be linked with the new system.
Links were to be established from oil production operations to the new
system.
Enabling the implementation of DM projects for other groups in the
company.
The new system was to be aimed at 500 users on an organisation-wide
network.

4.3.3 Implementation of the project

•

Implementation of the project was planned in three phases over 30 months
(see Figure 4.1). Table 4.1 briefly explains the aims and objectives of the
development and deployment phases.

Case studies: technology vs business approach

77

Figure 4.1 OilCo’s project phases.

•

•

A joint OilCo/vendor alliance team was to implement Phase I of the project
with the Vendor executing Phase I for one production area and to provide
training. OilCo staff, on the other hand, would conduct almost the same
steps in Phase II and III for other production areas, where the vendor would
only have an advisory role during Phases II and III (Table 4.1).
At this stage of the project, almost five years after the initial feasibility
studies were conducted, the vendor’s role was identified as follows:
䊊

䊊
䊊

䊊
䊊

•

Initiation of the project environment which included project management and control procedure, creating project plans, index and list of
the digital data to be loaded, conducting a detailed user requirement
and setting up procedures for data acquisition.
Loading of historical data.
Setting a convention mechanism for transferring data to other application programs.
Loading of the new data generated in Phase I.
Training of the organisation’s project team.

After six months on the project a number of problems surfaced. For
instance the contract did not state what would happen after the data were
entered into the database or how users would be connected to the system
and whose responsibility it would be to train them. It did not even specify
whose responsibility it was to install the needed hardware for the users to
be connected to the system. Also, it did not state whose responsibility it
was to fetch, collect and capture the old data from different sites in the
organisation and clean and convert them to a readable format for data
entry in the new system. Such problems caused delays and budget overruns
that almost brought about the termination of the project (Table 4.2).
Because of these difficulties a system implementation team was formed
entirely from OilCo staff to overcome these problems.
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Table 4.1 Project’s aims and deliverables
Phase I (Development)
Aim and objectives of Phase I of the project
• Migrate multi-disciplinary data from several legacy systems, hard copies, and tapes to the
new system in the first production area
• Make the new system accessible to the organisation’s managers, engineers and technical
supervisors
• The vendor to train OilCo staff to conduct Phases II & III of data classification and entry
for all production areas
Deliverables
Migrate production data from legacy databases of the first production area
Generation of monthly production reports
Applications connectivity to the new system

•
•
•

Phase II (Deployment)
Aim and objectives of Phase II of the project
Deploy the DM system to end-users by:
• Installing adequate user-oriented hardware, software and network for the new system
to go live
• Identifying and changing business and dataflow processes for capturing, validating and
storing all pertinent data
• Providing tailored training programme based on users’ needs and disciplines
• Supporting the system with a skilled DM team to operate maintain, and manage the
“live” system
• Providing and allocating DM coordinators within user groups on site
• Conducting awareness programmes to overcome users’ sceptical and reserved attitude
towards the system
Deliverables
Effective data workflow and service lines
Validation and management of data
Generation of daily task data and reports
Web-enabled data query and access
Export/import of data to/from other applications
System and database backups to be run frequently

•
•
•
•
•
•

•

•
•
•

Even though it was not planned for, but for the purpose of overcoming
some of the problems stated above, the deployment phase of the project
was started six months after the beginning of the project and in parallel
with the development phase.
A deployment team was formed in an ad hoc fashion, bringing people from
different departments in the organisation who, in most cases, had no previous knowledge and experience related to the project.
The company went into top management change at about mid-life of the
project.
At the end of the project, the project team started an awareness programme
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Table 4.2 Difficulties faced in project
Difficulties faced in the Development Phase
• Data preparation took longer than expected because the old data were spread around
the company’s departments in different forms with no unified filing system, and
sometimes no filing system at all.
• Administration-related difficulties like visas for staff and high turnover of the vender’s
people, where some of the qualified people were transferred to other projects and
new inexperienced staff were brought in.
• Some of the user requirements were not clear regarding, for example, forms and
reports. Also, the development was based on existing business and dataflow
processes.
• User feedback was low due to the unenthusiastic user’s attitude towards the project.
• Many of the project team had to be trained on basic IS/IT skills during the project’s
development. They were expected to have such skills as those of Unix and managing
large databases.
• Also, many of the team members did not have full-time commitment to the project in
the initial stages.
Difficulties encountered in the Deployment Phase
• The deployment team faced difficulties with users’ acceptance of change in their work
process.
• The team also faced uncertainty on the time and resources required for the
completion of its task.
• The project spanned over several departments and because of the lack of flexibility in
changing organisational structure, the structure remained as it was even when change
was needed.
• Lack of obtaining support of top management to progress smoothly. The team also
had difficulties with regard to user co-operation throughout the deployment activities.
• Also, the lack of experience among most of the team members caused difficulties and
delays in performing the scheduled tasks.
• Many of the deployment team had to be trained during the project with the basic IS/IT
skills.
• Also, many of the team members did not have full-time commitment to the project
because they were assigned to other tasks in their original departments in the
organisation. Most of the members were assigned to the project team on a part-time
basis until advanced stages of the project, when top management assigned them fully
to the project.

•

targeted at users and focused at user managers to promote the use of the
system.
The project started to run with only a few licences from the Vendor to be
used by the project team members, while the hardware was a small server
with little capability.

4.3.4 General remarks

•

OilCo did not have the knowledge and expertise to make a decision regarding the choice of the database system needed, which contributed to an eight
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year delay from starting the feasibility studies. According to an OilCo
senior manager “The decisions taken regarding the data management project were not made properly”.

•

The project was not developed as the vendor proposed in the feasibility
study. No consideration was given to the preparation steps in the actual
contract with the vendor. In the initial study, the vendor recommended
some pre-steps to streamline business processes and OilCo’s old top management did not approve them for financial reasons.

•

The project team recognised part of the problems at an early stage in the
development phase after the start of the project. Some measures were taken
to overcome them, but because of lack of resources, i.e. knowledge and real
top management support, the problems could not be resolved in time.
These problems had negative effects on the success of the project.

•

Both the project leader and the implementation team head admitted the
problem that the system was not being used by users in the way it ought to
have been.

•

The usage of the system after 4 years of implementation was around 40 per
cent of the expected usage. Users still relied on their old ways to conduct 60
per cent of the work tasks.

•

The problem caused by the decision of OilCo’s old top management not to
approve the recommended pre-steps to streamline the business process produced by the consultant was compounded by the vendor’s acceptance to
submit an alternative proposal focusing on technical implementation issues
only.

•

The final proposal by the vendor did not address what to do next after
loading the historical data. It did not address the needed hardware and
software licences, training, processes, organisational structure, skills, user
and management issues, etc. The proposal even failed to address some
issues prior to loading the historical data, such as fetching, collecting and
cleaning the old data.

4.3.5 Analysis and discussion
This section analyses and discusses the above unfolding events in terms of
the organisation’s main factors: people, process, work environment and IT
infrastructure. In a similar manner to the previous case, the people factor is
presented in three categories: staff, skills and Head of IS/IT. The process is
addressed by the organisation’s practices while the work environment factor
is addressed by leadership, culture and structure. Finally the IT Infrastructure is
addressed by the available systems.
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1 People: staff

•

•

•
•
•

The internal project leader was appointed only a month prior to the official
start date set by the contract, when he was allocated a team of thirteen
partly dedicated personnel. Almost all, including the project leader, had no
prior experience in implementing IS/IT projects.
During the project, major changes in staff occurred and the team ended
with twenty-five members who were mostly different from those appointed
at the start of the project. This was due to the hiring of new staff as a result
of the support given by the new top management to bringing in more
qualified staff.
The project team was not fully dedicated to the project in its initial
stages. This was true for both the development and deployment teams. This
problem was mostly resolved towards the end of the project.
The project suffered from lack of adequate human resources, in terms of
quantity and quality, until the late stages of the project life.
The vendor staff kept on changing throughout the project life.

2 People: skill

•

•
•
•

The project started with levels of staff skills lower than it actually
required to be successful. The project team did not have the minimum
needed skills and received no relevant training prior to the start of the
project.
The vendor recommended that prior to commencing the project, the team
should acquire at least some skill in dealing with UNIX and management
of large databases. This recommendation was not adhered to.
Training of the project’s development and deployment teams was conducted during the project.
There was also a lack of adequate skills on the vendor side. About
50 per cent of the vendor staff were inexperienced.

3 People: Head of IS/IT

•
•

At the beginning of the project, the head of the project team was appointed
from the administration division as it was considered that the new system
was supplying administration services.
The new management thought that this project was of a technical nature,
so the team was moved under a technical-oriented division in the company
and was upgraded to become a group and the project head became the
Data Management Group Manager.
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4 Work environment: leadership

•

•

•

The old management did not want to pay for the full proposed solution
(which included process change) in the beginning and informed the project
team that they could ask for more money at a later stage of the project,
even though it was known that the budget-approval procedure might take
more than a year.
Management’s view on the project was changed by changing the top management personnel which occurred about half way into the project’s life.
The situation was improved as described by the project Head: “This situation has significantly changed in that whenever we raised a budget for the
project they approved it without constraints.”
Top management were kept informed on the project’s progress by a
monthly newsletter along with monthly, quarterly and annual progress
reports and by regular feedback from the project team manager during
senior management meetings.

5 Work environment: culture

•
•

•
•
•
•

Users were not involved in the project at the beginning. They were not
involved in requirement specifications and process change decisions.
The organisation suffered from lack of trust and communication between
the project team and user groups. This was manifested in the users’
spreading of what the project team felt as “false rumours” regarding the
capabilities of the new system to top management.
The project team did not consider the culture issue until it became obvious
that it was an obstacle to the success of the project and, even then, they did
not know how to deal with it until the project was almost completed.
At the end of the project, the team started an awareness programme targeted at users, and focused on user managers to promote the use of the new
system which was mostly ignored.
The team also allocated support staff at user sites and had a help desk
along with Internet project page for fault reports and inquiries.
After the execution of the above steps, the use of the system went from
10 per cent to 40 per cent in three months.

6 Work environment: structure

•

•

The project team was first allocated within a division that was supplying
administration services. The head of that division did not fully understand
the team’s needs and requirements. The new top management recognised
this issue and moved the team under a technical division.
At the beginning of the project, the management did not position the
project team within its organisational structure therefore it lacked the
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required authority to be taken seriously enough when interacting with user
groups and management.
The internal structure of the project team was formed at the beginning of
the project according to the vendor’s recommendations, and it continued
until the deployment stage started where the structure of the team changed.
This was done because the needs at the deployment phase were different to
those at development phase.
There was no flexibility in the organisational structure. Changes were very
difficult to implement. As a result, no restructuring was performed even on
the user side, when it was seen to be necessary.
Close to the end of the development phase, the new management were
convinced that the project team should be a group by itself. The project
team was given more authority, where the project leader was promoted and
it became part of a technical division. This gave the team more power and
started to demand more co-operation from user groups.

7 IT infrastructure: systems

•
•
•
•

•

•

The company had an organisation-wide communication network based on
the UNIX network platform. E-mail and Internet were used extensively
within the company as part of day-to-day job tools.
The new system’s database package uses R-DBMS environment in implementing OilCo’s data management system.
The project team members started the project with one small server and
little hardware capability. At deployment, the team recognised that more
licences and a better server with bigger storage and power were required.
The deployment team had to struggle with the shortage of hardware which
caused some delays until extra budget was approved, because the old management did not approve enough budget at the beginning. This was changed
later with the new management.
The project database was configured around two servers. One server was
used for the live deployed system and the other for development, maintenance and backup purposes. System and database backups were run daily,
weekly and monthly, and the backed-up tapes were kept off-site to provide
data security and to ensure disaster recovery capability.
Users could connect to the servers from their PCs and access the new system.
The system offers users the following utilities in an on-line environment:
䊊
䊊
䊊
䊊
䊊

shorter cycle of dataflow
on-line accessibility with improved data quality
automated report generation
monthly production reports
a data management system loaded with all the historical and up-todate production data
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䊊
䊊

•

connectivity with other applications and other corporate databases
management could browse the system’s database via the Internet

New attempts were made, during the deployment stage, to develop a
decision support system based on the new system.

8 Process: practices

•
•

•

•
•

•

The vendor recommended conducting business process re-engineering
(BPR) at the feasibility stage, but the management favoured focusing on the
system deployment only.
During the deployment phase, it became necessary for the organisation to
start changing its processes. The project team had to change the processes
in the way of capturing data and retrieving /disseminating them to match
the new system’s requirements. At this stage, the policy of the organisation
was “whoever captures/generates the data is the one who should enter
them in the system”. The more understanding of the processes the team
acquired, the more they saw the need to modify/change the processes.
Although the vendor tried to perform process changes, the project team did
it themselves, where they admit that they “struggled a lot in doing it”.
However, they claimed that they “did it successfully and gained experience
by this”. They also thought that they were capable of conducting BPR
better than an external consultant because they “understand the culture
and political issues in the organisation better than the consultant”, which
they believed would affect the success of BPR.
BPR or process changes were conducted to fit the new system. Those
changes took place after the system development phase was completed.
In order to fulfil the new requirements, the process change targeted the way
data were captured and distributed. This also covered the responsibility for
producing, entering or manipulating data between and among various
departments. This affected all classes of data and whoever was responsible
for them.
The changes in processes affected both the main/generic processes as well
as the smaller specific sub-processes. Responsibilities of some processes
were shifted to more relevant departments.

4.3.6 Summary and findings

•

•

The project did not address the preparation of any of the organisational
factors before the project began. Required skill, culture, leadership, staff,
structure, systems and Head of IS/IT were not prepared for the project, nor
the need for BPR or process changes.
During the project the project team attempted to fill the gaps and fulfil
what should have been performed as pre-steps before the start of the
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project. These attempts continued even after the project had ended. The
team achieved some progress but still not enough to make the project a
success. The project team turned out to be more like a rescue mission,
trying to implement some of what should have been implemented before
the beginning of development of the system, such as improving relationship with users.
IS/IT awareness amongst the old management of the organisation was low.
It seemed that the success of the project for the management was not as
important as the prestige of having this “vendor’s product” at the organisation. This was mainly because the system was already being used by their
major competitors in the region.
The vendor’s final proposal did not address what to do next after installing
the system and loading the historical data. It did not address the required
hardware and software licences, training, processes, organisational structure, skills, user and management issues, etc. The proposal even failed to
address some issues prior to loading the historical data such as fetching,
collecting and cleaning the old data.
The new management became interested in having this project succeed and
they gave it considerable support. This resolved the leadership problem.
Also, the awareness programme targeted at top management helped in this
regard. The case shows that the timely change of top management contributed to the survival of the project. Had the attitude of the old management
remained as it was at the beginning of the project, the project would have
been terminated.
The improvement on the culture issue had an effect on the usage of the
system. The execution of the awareness and support programme improved
communication between the project team on one side and the users
and management on the other, making usage of the system increase from
10 per cent to 40 per cent in three months.
The organisational structure seems to be tied with the culture. Decentralisation of control would not resolve the problems regarding the system use,
especially when there still exist communication problems between project
team and user groups.
Since the project team was not experienced in process improvement or
BPR, the improvement in the process domain was slow. The team attempted
to improve the process by following a “trial and error” approach.

Part 2

Enablers
Learning organisations and
strategies alignment

Chapter 5

Developing sustainable
IS/IT capabilities
The learning organisation

5.1 Introduction
IS/IT investment is being increasingly used in support of business objectives.
The success of these projects cannot only be measured by the successful installation of the system, i.e. hardware and software, nor by the level of users’
satisfaction. A fully operational system with satisfactory functionalities can be
alienated and not be used by employees. The successful implementation of
IS/IT in an organisation is highly related to its ability to absorb and integrate
the proposed systems into its current practices. Systems can only achieve their
intended business objectives if they are fully integrated into the organisation’s
current work practices and are accepted and supported by both employees and
management.
The two critical elements that can significantly influence the level of IS/IT
project integration into organisations’ work environments are:
1

2

process alignment: the ability to align the organisation’s processes with the
proposed system’s functionalities, whether it is a commercial system with
embedded “best practices” or a bespoke system with newly adapted processes. (In Chapter 2, the two-way influence of process and IT on busiess
improvements was discussed.)
people: the ability of employees to accept and adapt to the new system
quickly and efficiently.

These two elements are determined by the level of a) awareness among management and employees of the benefits (operational and strategic) that IS/IT
projects can bring to their organisations, and b) their experience and know-how
of how IS/IT can be used to realise such benefits. These two issues are underpinned by two organisational capabilities:
1

The presence of a work environment that supports, motivates and
empowers employees to innovate and seek improvement changes in line
with the business objectives.
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2

The availability of advanced IT infrastructures that allow employees to
develop appropriate levels of experience and understanding of the potential of the new system to improve the performance of their current business
processes and to achieve their department’s or corporation’s goals.

In order for an organisation to achieve the required level of capability, it has
to carefully develop and implement plans to create a work environment where
innovation and continuous improvement can thrive. The focus should be on
developing and sustaining a highly skilled and flexible workforce which will
have the skills and competencies to continuously introduce improvements
through better and more streamlined business processes which are enabled by
advanced IT. In this context, organisational learning and knowledge management become a necessity for organisations to sustain business improvements
and competitive advantage out of their IS/IT investments.

5.2 Organisational learning
Theories of organisational learning owe much to the work of Argyris, Schön,
and Senge. Argyris and Schön introduced the concepts of “single-” and “double-”
loop learning, while Senge developed the ideas of “adaptive” and “generative”
learning (Argyris 1977, 1992; Argyris and Schön 1978). Single-loop learning
simply involves the correction of errors through a feedback loop. This is very
similar to Senge’s concept of adaptive learning which centres on evolutionary
changes in response to developments in the business environment which are
necessary for a survival of the organisation. Such learning does not deliver
competitive advantage but it is essential for an organisation to survive. Doubleloop learning is cognitive and goes beyond the provision of immediate solutions
to current problems. It involves the development of principles that may inform
and determine future organisational behaviour and lead to new ways of doing
business (Argyris and Schön 1978; Argyris 1992). Generative learning is
concerned with building new competencies, or identifying and creating
opportunities based on leveraging existing competencies.
Organisational learning is the process of continued innovation through the
creation of new knowledge (Quinn et al. 1996; Nonaka 1991). It is an ongoing
process that takes place as employees engage in knowledge work (Davenport
1998). It involves two types of knowledge.
1

2

Explicit knowledge is knowledge that can be codified. It can be expressed
in formal and systematic language and shared in the forms of data, scientific formulas, specifications and manuals. It can be processed, transmitted
and stored relatively easily. Thus, it is easier for organisations to capture
and make available to all members of the organisation.
Tacit knowledge is highly personal and hard to formalise. It is deeply
rooted in action, procedures, routines, commitments, ideals, values, and
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emotions (Cohen and Bacdayan 1994). It resides within the individual who
has a wealth of tacit knowledge deeply rooted in his/her actions, and his/
her commitment to a particular craft or profession. In most organisations,
tacit knowledge is rarely shared or communicated. Therefore, it is often
lost when the individual possessing it leaves the organisation.
Nonaka (1991) states that organisational learning emanates from the iterative process of articulation and internalisation. Articulation occurs when an
employee’s tacit knowledge is captured as explicit knowledge and internalisation occurs when this captured explicit knowledge is transformed into another
employee’s tacit knowledge. Therefore, organisational learning occurs at the
intersection of tacit and explicit knowledge during the interaction of the various
employees, departments or teams in a firm (see Figure 5.1).

5.3 Competitiveness and organisational learning
The ever-increasing interest in knowledge in recent years has been accompanied
by a renewed discussion of organisational learning and knowledge management and, more specifically, the potential for an organisation to generate competitive advantage on the basis of its knowledge assets. Harvey and Denton
(1999) put forward several reasons for this including:

•
•
•
•
•
•

the shift in the relative importance of factors of production away from
capital towards labour, particularly intellectual labour;
the ever more rapid pace of change in the business environment;
widespread acceptance of knowledge as a prime source of competitive
advantage;
the greater demands being placed on businesses by customers;
increasing dissatisfaction among managers and employees with the traditional, command and control management paradigm;
the intensely competitive nature of global business.

The volatility of the environments in which organisations operate has
made the creation and sustainability of competitive advantage an even more

Figure 5.1 Learning environments.
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demanding task. Equally, the recognition of knowledge as the single most
important source of competitive advantage has developed alternative ways in
which organisations can build and sustain superior performance. It is now
possible for organisations to achieve greater flexibility and adaptability through
continuous organisational learning and the improved management of their
knowledge assets on which their core competencies are based (Pemberton and
Stonehouse 2000). Thus, in an increasingly competitive environment, focusing
on organisational learning and knowledge management is seen as a critical
route for rapid development and effective use of knowledge assets that are
superior to those of competitors. In summary, organisations that learn quicker
than their competitors, and as a consequence deploy their knowledge assets
more effectively, are better placed to create and sustain a competitive edge.
One of the most important roles of organisational learning and knowledge
management is to ensure that individual learning leads to improvement in
organisational knowledge. Successful learning organisations create an organisational environment that integrates organisational learning with knowledge
management. Whereas organisational learning is primarily concerned with the
continuous generation of new knowledge to add to existing knowledge assets,
knowledge management mainly focuses on the capturing, storing, sharing,
distributing and coordinating of existing knowledge assets across the organisation, therefore building and exploiting core competencies that yield superior
performance. A common feature of both is the sharing of ideas to create and
develop new knowledge, enabled by conductive work environment, culture and
IT infrastructure.
Meso and Smith (2000) argue that sustainable competitive advantage results
from innovation. Innovation in turn results from creation of new knowledge
which is substantially dependent on the speed and level of organisational learning. By concentrating on the critical elements of the learning process itself,
organisations will be able to achieve sustainable competitive advantage through
knowledge-based competencies (Pemberton and Stonehouse 2000). Central to
this is the development of cultures, structures, infrastructures and systems
which accelerate and sustain the process of organisational learning.
At the same time, developments in communication and information technology have transformed the ability of organisations to acquire, store, manipulate,
share and disseminate knowledge, resulting in new management and organisational structure and culture.

5.4 Resources, competencies and capabilities
There is abundant literature in the strategic management discipline, including
that on the implementation of Strategic Information Systems, that highlights
the importance of organisational internal factors in explaining the variation
in performance of organisations. This is particularly true when referring to
performance over a period of time. In an attempt to explain and measure
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organisational performance, there is a greater tendency towards viewing organisations from the resourced-based view (see Section 5.6). The resource-based
view refers to organisations as “a collection of human and physical resources
bound together into an administrative framework, the boundaries of which are
determined by the area of administrative coordination and authoritative communication” (Penrose 1959). A resource is defined by Amit and Schoemaker
(1993) as any available factor owned by an organisation including IT. Ciborra
and Andreu (1998) add that resources are all assets available in the organisation
without specific organisational efforts.
In this context, organisational resources do not create value or improve
performance on their own. Value is only created by the organisation’s ability to
efficiently mobilise and use the available resources through effective management. Amit and Schoemaker (1993) define organisational competency as a
capacity to deploy resources, usually in combination, using organisational
processes, to effect a desired end. The development of competencies requires
a number of skills and technologies to be considered simultaneously and in the
most efficient way, to perform a particular task. Therefore, it can be stated
that competencies reflect the organisation’s ability to sustain itself in the
marketplace through better utilisation of it available resources.
The deployment of organisational competencies to achieve the organisation’s goals is referred to as organisational capability. Teece (2000) defines capability as a set of differentiated skills, complementary assets and routines to
provide the basis for firm’s capacities in a particular business. Unlike resources,
capabilities are based on developing, carrying and exchanging information/
knowledge throughout the organisation in order to achieve a particular target.
In this context, an organisation’s capability can be determined by its future
goals as derived from its business strategy. This implies that organisations can
use their available competencies, which are derived from the available organisational resources, to plan or establish the required capabilities to meet future
targets. Or, a number of required capabilities can be determined by knowing
the type of capabilities that the organisation needs to meet future targets.
Peppard and Ward (2004) state that an organisation’s current capabilities, based
on existing competencies, will either be an enabler or inhibitor to the goals
that it can achieve. For example, a construction company can implement an
e-commerce system in collaboration with its suppliers based on its human and
IS/IT capabilities which are ready to support, share and exchange project
information online.
Organisations’ capabilities can be differentiated by the efficiency of utilising
the available competencies and in turn the organisational resources. Competencies underpinning a particular capability are likely to be resourced differently in
different organisations and the resources are integrated and coordinated in
different ways, depending on the context of each organisation, including its
history, people and management (Peppard and Ward 2004). For example, an
organisation might have the capability to manage project documents over the
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Figure 5.2 Resource-based models.

Internet through the implementation of Extranets, however the degree of
effectiveness and impact on a project’s performance can vary according to the
type and the way resources are deployed to achieve this goal. An organisation
with a strong hierarchical management style, or lengthy decision-making process will struggle more to successfully use an Extranet system compared to an
organisation with a flatter management.
5.4.1 Core capabilities and learning organisations
It is evident from the above discussion, that a resource-based view of organisations has improved the understanding of the variation in performance of organisations, even those with similar capabilities. Organisations can therefore
develop a distinct performance by building up new core capabilities. Core
capabilities are defined as those capabilities that differentiate the company strategically, fostering beneficial behaviour not observed in competitive organisations (Leonard-Barton 1992). Thus the capability becomes a core capability
when it is:

•
•
•
•

valuable – exploits opportunities and/or neutralises threats in an organisation’s environment
rare – the number of organisations that possess a particular capability is
less than the number needed to generate perfect competition in an industry
imperfectly imitable – because of the unique conditions in its acquisition
process and/or because of its social complex
with no strategically equivalent substitutes – with no alternative ways of
achieving the same results (Barney 1991).
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An organisation can determine a specific core capability to meet its business
goal (see Figure 5.2). Such a capability can be created through a transformation
process by which an organisation’s resources, which are available in open
markets to all organisations, are utilised and integrated within the context of
that particular organisation. This transformation process makes the “resulting” core capability unique to that organisation and highly dependent on its
structure and environment.
Consequently, developing core capabilities is directly related to the organisation’s ability to learn, i.e learning how to integrate resources and competencies
to deliver and implement such capability. Depending on the current level of
“know-how”, capabilities can be made more sophisticated by innovative integration of internally available resources (or with external resources) (Ciborra
and Andreu 1998). Since learning evolves internally within organisations, core
capabilities become highly dependent on the path they took to mature. This
feature makes such capabilities difficult to copy and therefore brings about
sustainable advantage to organisations.

5.5 Managing knowledge: classification
of knowledge
In order for organisations to create core capabilities, they need to develop
sustained learning environments that facilitate continuous development of
competitive skills and technologies. Construction and engineering organisations utilise vast amounts of explicit and tacit knowledge in various areas that
are critical to achieving their business goals, e.g. knowledge related to product
development and business process integration. Acquiring an ability to manage
this knowledge effectively and to create a supporting infrastructure for its use
will significantly contribute to the creation of learning environments. This will
give organisations a leverage to establish a better collaborative environment
within which employees can engage in a continuous learning process.
Successful development of knowledge management (KM)in organisations
can face many challenges. Lawton (2001) highlights three main challenges.

•
•

•

Technology challenge Although IT can support KM, it is not always possible to integrate all the different systems and tools to achieve an effective
level of knowledge sharing.
Organisational challenge It is a mistake for organisations to focus only on
technology and not on methodology. It is easy to fall into the technology
trap and devote all resources to technology development, without planning
for KM implementation.
Individual challenge Employees, who often do not have time to input or
search for knowledge, do not want to give away their knowledge, and do
not want to reuse someone else’s knowledge.
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An analysis of KM failures reveals that many organisations who failed to
achieve the intended objective for the implementation of KM did not determine
their goals and strategy before implementing KM systems (Rus and Lindvall
2002). In fact, 50 to 60 per cent of KM developments failed because organisations did not have a good KM development methodology or process (Lawton
2001). In many cases, organisations ended up managing documents instead of
“meaningful” knowledge simply because commercially available tools, which
are marketed as KM tools, are in fact document management tools (Rus and
Lindvall 2002).
5.5.1 Knowledge classification
In order to successfully manage knowledge in construction and engineering
organisations, knowledge needs to be classified according to its processing
requirements. The management of such knowledge should not only deal with
explicit knowledge, which is generally easier to handle, but also with tacit knowledge. Thus, such knowledge can be classified into the following three categories:
Electronic library
The electronic library category contains all the explicit and codified knowledge
that is considered valuable to an organisation. Construction and engineering
organisations have large amounts of explicit knowledge that needs to be stored,
shared, and re-used. Explicit knowledge stored in electronic libraries may
include local policies, laws, standards, guidelines, manuals, directories, proposals, contracts, project plans, project-management documents, CAD designs,
reports, and information about clients, suppliers and subcontractors.
Information in an electronic library should be labelled and stored in a structured format for easy retrieval. This could be facilitated by the use of the
appropriate technologies such as databases, intranets, document management
systems, etc.

Figure 5.3 Engineering knowledge interaction.
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Documented procedures and lessons-learned
Construction and engineering organisations rely heavily on structured and nonstructured procedures that produce different deliverables at various stages of
the project. Tacit knowledge is normally developed through the experience
acquired during the carrying out of this work. This generated knowledge
becomes an important internal resource for organisations, which is utilised
in future projects. The broad range of relevant knowledge and experiences
resulting from such work can be depicted by the following examples:

•
•

•

Knowledge and insights about procedures, relationships and dependencies
that are needed to accomplish certain tasks, such as tasks required to deal
with certain problem ands on a particular design or a construction site.
Amendments to existing procedures as a result of an experience gained
from performing a certain task which might have identified the need for
modification. This process might also provide tips on how to better perform
a particular task or avoid certain mistakes.
Solutions to problems encountered while performing a particular procedure
of, as well as, best practices.

The generated tacit knowledge is embedded in mental models, individual
patterns, values, and insights and is extremely difficult to codify, document and
transfer to colleagues. Although not all tacit knowledge can be articulated
into explicit knowledge that is easier to share, some can. Documented procedures and lessons-learned describe two ways to articulate and internalise tacit
knowledge.
DOCUMENTED PROCEDURES

A documented procedure provides professionals with a set of logically ordered
activities to reach a goal or accomplish a certain task. Generally, documented
procedures provide guidance, suggestions and reference material to facilitate
better performance of the intended tasks. They can be presented in a semiformal computational symbolic notation, i.e. activities and their relationships
are presented by formal symbols (boxes and vectors) while additional information can be attached informally. Procedure does not necessarily have to be a
“real” captured procedure that has occurred in the past, but it can also be a
potential solution of how things could or should be done on site.
Knowledge contained in documented procedures should not be limited to the
list of activities that need to be carried out, but should also include the knowledge about why work had or has to be done in that way. Such knowledge can
empower professionals to reuse it innovatively in future projects.
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LESSONS-LEARNED

Lessons-learned is another form of capturing tacit knowledge and of articulating it into explicit knowledge. This special documentation allows professionals
to record lessons-learned form their work experience, share it, and make
it available for future use. Lessons-learned documentation covers the full and
detailed descriptions of the identification and solutions of clearly explained
problems.
The questions raised and discussed during work reflection, which can be
documented in lessons-learned, can cover technical issues, organisational aspects
or special social situations. Lessons-learned should also include the description
of failed approaches and those which are not chosen for implementation.
Experience and know-how
Experience and know-how refer to the personal tacit knowledge that employees
gain from their work experiences and it is hard to verbalise or codify. This
tacit knowledge may exist in the form of subjective insights, intuitions and
hunches. Design, engineering and construction practices are disciplines that are
enforced by accumulation of skills gained through experience, and therefore
knowledge in these disciplines is particularly important for organisations to
manage. This is critical as it empowers professionals to act more effectively in
difficult situations and to plan more efficiently in future activities. Also, knowing what employees know is necessary for organisations to create a strategy for
preventing valuable knowledge from being lost.
5.5.2 Knowledge transformation
Naturally, the effective use of knowledge in organisations evolves over time.
Organisations get more involved in KM as the culture for knowledge sharing is
built up, starting from the utilisation of electronic libraries into sharing of tacit
knowledge. This process highlights the interdependence between the previously
mentioned types of knowledge. This dependence, if recognised and formalised
effectively, will ensure continuous updating of an organisation’s stored knowledge and therefore lead to better utilisation of knowledge, and thus better
learning environments.
To illustrate this point, knowledge stored in documented procedures and
lessons-learned could be used to update relevant explicit knowledge in the
electronic library. Similarly, tacit knowledge of employees’ experiences and
know-how could be used to update relevant knowledge in the documented
procedures, lessons-learned, and the electronic library (see Figure 5.3). For
example, when knowledge gained from an employee’s work experience causes
the need to amend a certain procedure or modify certain documents, actions
should be taken to update the effected knowledge.
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5.6 Resource-based models
In light of considering knowledge as a key source for innovation and sustainable
competitive advantage, and knowledge management as being the tool to achieve
that, resource-based models can provide a framework for combining these
resources to create core capabilities for organisations. This section introduces
two models which enforce the resource-based view of organisations, particularly in achieving the required capability to successfully implement IS/IT projects. They both address effective implementation of IS/IT and the associated
organisational learning. The two models help to understand how organisations
gain insight into what is involved in creating new competencies and capabilities
and set up procedures in recognition of some of the critical factors that need
to be dealt with when a new technology is introduced or even before it is
introduced.
5.6.1 Learning in the capability development process
Ciborra and Andreu (1998) introduce a resource-based model for the learning organisation. The model focuses on the concept of “core capabilities” of
organisations. Core capabilities are those that differentiate a company strategically, fostering beneficial behaviours not observed in competitive firms.
They portray their model in three main loops (see Figure 5.4):
Routinisation learning loop
The first transformation step develops capabilities from standard resources.
Two different types of learning takes place at this step: The first aims at mastering the use of standard resources, and produces what is referred to as “efficient
work practices”. Individuals and groups in the firm learn how to use resources
in the context of a given organisational situation. The quest for better work
practices may even trigger a search for new resources, more appropriate for the
practices under development. Or, the appearance of new resources (say new
technologies) may motivate individuals and groups to “take advantage of them”
through new work practices. Thus, there is a learning loop between resources
and work practices.
Capability learning loop
The second type of learning creates capabilities from existing work practices.
Several important issues need to be highlighted in this learning loop.

•
•

It relates to work practices to organisational routines.
The result has a strong potential connotation, as capabilities convey what
an organisation is capable of doing if properly triggered, i.e. capabilities

100

Learning organisations and strategies alignment

Figure 5.4 Capability development loops in a learning organisation (Ciborra and Andreu
1998).

•
•

involve generalising work practices and putting them in a wider context
that defines how they work.
The result – capabilities – is easily described in terms of what they do and
how they do it, but what they do it for is taken for granted, not necessarily
well defined and rarely challenged.
Since the need for new routines for work practices can be detected during
the process, it also becomes a learning loop.

Strategic learning loop
When faced with its competitive environment, a firm learns why some capabilities have strategic potential (they are rare, valuable, etc). A converse influence,
from core capabilities to capabilities also exists through the competitive
environment, as core capabilities of different firms competing in a given
environment (industry) define the “standards of excellence” in that environment, and so they point out what capabilities each firm should develop in order
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to compete effectively; and it is when confronted with the competitive environment that capabilities acquire a sense of “why” they are important, thus clarifying their role and scope.
In addition, capabilities are difficult to imitate in part because of the learning
involved in the routinisation and capabilities loops: to develop similar capabilities, competitors must go through those learning loops.
An organisation’s business mission is also relevant for identifying core capabilities. In this context, some capabilities emerge as fundamental to achieving
the business mission. Capabilities in this sense are candidates to become core.
Again, there is a converse influence. Core capabilities can enable new missions
which, if accepted as such, trigger new capabilities, “core capabilities transformations”. All these interrelationships define another learning loop linking
capabilities and core capabilities.
5.6.2 Linking IS capability with IS competencies
and resources
Peppard and Ward (2004) present a resource-based model to reflect the components of the IS capability. This model has three levels:
1

2

Resource level This level refers to the key resources required to develop
the IS competencies such as skills, knowledge and behavioural attitudes of
both employees and external providers.
Organising level This level is concerned with how these resources are

Figure 5.5 A model of the IS capability (Peppard and Ward 2004).
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utilised and managed through the organisational processes and roles to
create IS competencies.
As mentioned earlier in this chapter, competencies are embedded in organisational processes and influenced by the organisational structure. The
development of a particular competency in an organisation depends on
the learning environment of that organisation, i.e. how people apply, integrate, share and disseminate their knowledge. Clearly individuals play a
significant role in contributing to the creation of such competencies.
3

Enterprise level At this level the capability becomes visible and ultimately
recognised in the performance of the organisation.

Developing capability to differentiate an organisation (core capability) is
highly dependent on the organisation’s business strategy, particularly if this
capability is based on IS/IT. However, implementing such a strategy, i.e. developing the required capability, is dependent on the status of the IT infrastructure, the organisation’s ability to deploy the constituent competencies, and
to influence the current processes and systems to take the new shape. At the
enterprise level, implementing and managing change becomes more critical
(Davenport 1998).

5.7 Unlocking the business value: embedding IS/IT
into core capabilities
While some organisations have managed to gain advantage through successful
implementation of IT/IS projects, it is unlikely that they can sustain such an
advantage over a long period of time. Technology is no longer proprietary and is
available in open markets to all competing organisations. Competitors can catch
up through the implementation of similar applications or even overtake the
organisation, either through the implementation of a more innovative application, or by deploying a newer and cheaper technology for a similar purpose.
The previously explained resource-based models indicate that IS/IT projects
can be a vital organisational resource to develop distinct business core capabilities if they are carefully integrated into the organisation’s processes and culture
through the organisation’s unique competencies. The learning model shows
that IS/IT cannot only contribute to the routinisation and capability loops, but
it can also be instrumental in making a particular business capability become
core. Ciborra and Andreu (1998) list four guidelines for this purpose:
1
2
3
4

Look out for IS/IT applications that make capability rare.
Concentrate on IS/IT applications that make capability valuable.
Identify IS/IT contributions that make capabilities difficult to imitate.
Concentrate on IS/IT applications with no clear strategically equivalent
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substitute (functionality of the application cannot be achieved by any other
means but IS/IT).
The second model, the IS Capability Model, indicates that sustainable IS
capability can only be delivered if competencies are developed across the organisation’s departments (and not only within the IS/IT department) through
supporting processes, employees’ roles and management structure. In this context, Peppard and Ward (2004) state that in order to unlock the capability of IS/
IT to contribute to the continuous business improvements, three attributes
needs to be considered:

•
•
•

fusing IS knowledge and business knowledge;
a flexible approach and reuse of IT infrastructure;
effective use process to unleash the potential of IT in realising the business
value.

In order to successfully implement these attributes, business managers are
required to develop IS/IT management skills along with a full understanding
of the business strategies (mission, aims and objectives) within organisational
context and culture, competitive environments, learning process and behaviour
of employees when confronted with change. Such skills will allow managers to
recognise and carry out organisational changes that are necessary to create the
sought-after core capability which is enabled by IS/IT.
This task is normally delivered and managed differently in different organisations depending on their internal experience and culture. Hence, this enables
organisations in developing their distinct sustainable capabilities. Real innovation and continuous improvement, particularly in engineering and construction organisations, cannot be achieved by the implementation of a new
technology alone but has to be associated with a constant innovation in products and business practices which are enabled by technology. This requires
essential complementary organisational vision and capabilities within which
effective innovation can be achieved. This is consistent with the new product
development literature which consistently argues that the availability of
appropriate organisational capabilities positively affects the outcome of the
product development process (Verona 1999).
It is important to note here that the engineering and construction industry is
a project-based industry where organisations need to work in a complex supply
chain to realise a project. A large amount of project information is generated,
amended and exchanged across a large number of organisations during the
project life cycle. This process demands that each partner have the ability to
capture project information from other partners so that it can successfully
execute its role in the supply chain. Developing a core capability in one organisation, to gain a competitive advantage against its competitors, might place
that organisation in a difficult position to collaborate with other project
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partners as it could influence the communication process. Therefore such core
capability could have a negative impact on the organisation as a whole. Case
study 5.1 explains this issue.

5.8 Case study 5.1: Technology-based core
capability – strategic failure
A structure engineering design organisation has developed a core capability
to produce faster and comprehensive designs for steel and concrete framed
building through the utilisation of state of the art technology. Using neutral
files to transfer data between applications, i.e. from analysis to design to estimating to manufacturing, project information was seamlessly transferred from
one application to another. As a result, this capability has given the organisation a competitive advantage by allowing it to cut the lead time for the design
process and to produce comprehensive documentation and quality products to
clients. In addition to minimising design errors caused by issues such as information mismatch, lack of specifications, re-keying of project information, etc.,
the organisation was able to produce steel manufacturing information which
can be sent directly to manufacturers, therefore improving and accelerating the
manufacturing process.
Although this capability improved the efficiency of the internal processes of
the organisation and led to the production of high quality design products with
less cost and time, it created a negative impact on the organisation’s ability to
work with other project partners. Partners such as project managers, architects,
quantity surveyors, contractors, suppliers and clients were “expected” to
exchange and use project information with this organisation in a similar
manner. This caused many problems such as:
1

2

3

The organisation produced project information in recently produced
standards for data exchange format. This was incompatible with partners”
IT applications which mainly used currently adopted “industry standard”
format. Thus, partners found it extremely difficult to work with this
organisation.
Reducing the lead time to produce detailed design products meant that
project information could be delivered to other project partners in a shorter
time. This in turn will raise the expectation regarding the productivity of
other partners particularly by clients.
The organisation has constantly pressed clients to take advantage of the
capability to produce manufacturing data in order to accelerate the manufacturing process. This has been met with different levels of resistance from
manufacturers.

These facts have significantly contributed to the isolation of the organisation in
its industry and therefore contributed to its downfall.

Chapter 6

Successful implementation of
knowledge management
A holistic approach

6.1 Introduction and background
In Chapter 5, the role of “learning organisation”, particularly in the field of
knowledge management (KM), was clearly highlighted as a key concept which
organisations need to adopt if they want to maintain their competitive advantage through IS/IT. The concept of knowledge management has emerged over
the past decade to refer to acquiring, storing, structuring and deploying knowledge across the organisation; making knowledge widely accessible through the
utilisation of a combination of IT-based solutions and management practices.
If effectively implemented, knowledge management can improve performance
by decreasing production time and cost as well as increasing quality through
avoiding mistakes, reducing reworks and making better decisions. Implementation of this concept can be ensured through a clear implementation strategy, as
in any IS/IT project, to increase the likelihood of success and reduce capital
investment risk.
The literature identifies two main approaches to KM implementation. The
first approach focuses on the capability of information and communication
technologies to deliver timely knowledge to employees as and when required.
This approach is based on documenting explicit knowledge and externalising
tacit knowledge through IT tools. A number of technological tools are available
to support storing, refinement, archiving, distribution and sharing of explicit
knowledge as well as providing means to transfer tacit into explicit knowledge.
The second approach focuses on soft issues such as people and the work
environment. This approach considers people as the main element for the
successful implementation of KM and thus its key components are improving communication between employees, training and personal development,
communities of practice and organisational culture.
The former approach follows the technology route and does not fully address
the role of people and the work environment. The latter approach focuses
on the soft issues and ignores the importance of advances in technology to
provide an effective knowledge-sharing environment. The literature in this field,
however, indicates that there is a need to integrate these two approaches to
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improve their effectiveness, hence leading to the emergence of what is known
as the “socio-technical” approach (Koch 2003; Chourides et al. 2003; Shankar
et al. 2003; Maier and Remus 2003).
Also, an analysis of unsuccessful implementation of KM reveals that many
organisations were unable to achieve the intended objectives of KM systems
because they did not determine clear goals for a comprehensive strategy before
implementing KM systems (Rus and Lindvall 2002). Lawton (2001) states that
50 to 60 per cent of KM deployment fails because organisations do not have
a good KM development methodology or process. In many cases, organisations end up managing documents instead of “meaningful” knowledge simply
because commercially available tools which are marketed as KM tools, are, in
fact, document management tools (Rus and Lindvall 2002).
An increasing number of organisations have started to realise the importance
of deploying a methodology that provides a systematic and specified process for
acquiring, storing, organising and communicating engineering knowledge
(Price et al. 2000; Nonaka and Takeuchi 1995; Schott et al. 2000; Koch 2002;
Sainter et al. 2000; Rus and Lindvall 2002). However, there is a lack of methodologies that fully address KM as an integrated system (socio-technical). In this
context, KM implementation methodology might be defined as “processes
that facilitate the identification, capturing, development, distribution and
effective usage of both tacit and explicit knowledge as an integral part of
an organisational infrastructure that allows organisations to effectively
manage knowledge in support of their business objectives”. Based on this
definition and in order for the integrated approach (socio-technical) to be successfully implemented, it should be holistic and should equally address the
following:
1

2

3

Knowledge – to be able to effectively deal with knowledge available in
organisations; identifying, capturing, storing and deploying knowledge
(knowledge life cycle).
Supporting processes – to define clear processes that will enable the above
tasks to be effectively achieved, i.e. adopting a process-based approach to
KM implementation.
Organisational infrastructure – to establish the necessary supporting work
environment to bring the above to fruition.

6.2 The need for a holistic KM implementation
model
Construction and engineering organisations embrace vast amounts of explicit
and tacit knowledge in various areas that are critical to achieve their business
goals (Rus and Lindvall 2002; Shankar et al. 2003). Managing this knowledge effectively promises to allow such organisations to save time and money,
improve quality and performance and gain a competitive advantage. Despite
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the growing interest in KM and the number of KM frameworks and methodologies proposed in the literature which tend to emphasise different aspects of
KM, there is a lack of commonly agreed ones to guide KM implementation
which are holistic in nature and able to fully address the challenges facing KM
implementation. These challenges are (Lawton 2001):

•

•

•

Technology – Technology supports KM, but it is not always possible to
integrate all the different subsystems and tools to achieve the planned level
of knowledge sharing. Furthermore, security is a requirement that the
available technology does not often provide satisfactorily.
Organisational factors – It is a mistake for organisations to focus only
on technology and not on the implementation methodology. It is easy
to fall into the technology trap and devote all resources to technology
development, without planning for KM implementation.
People – Employees often do not have time to input or search for knowledge, do not want to give away their knowledge and do not want to reuse
someone else’s knowledge.

Any developed KM implementation methodology should be holistic and able to
assist managers in construction and engineering organisations to achieve the
following:

•
•
•
•
•

•
•

align the deployment of a KM strategy with the business strategy and to
outline the steps of such alignment;
transfer the organisation’s KM strategy to operational level;
define the stages of KM life cycle;
identify the various types of knowledge used in such organisations and how
they can be managed at each stage of the KM life cycle;
identify an organisational infrastructure in support of the KM implementation including people, process and technology along with the necessary
organisational structure that facilitates the implementation of the knowledge life cycle stages;
identify the interrelationships between the elements of the organisational
infrastructure to improve the efficiency of implementation;
assess the status of KM in the organisation and determine the areas
of weaknesses or “gaps”. The route of progress then becomes visible as
organisations focus on improving their weaknesses.

6.3 Enablers of KM
There is no consensus on the main enablers of KM. Previous studies however
have highlighted five factors which are considered to be critical to the successful
implementation of KM. These are:

108

Learning organisations and strategies alignment

6.3.1 Corporate and strategic management
KM is considered a strategic business tool as it can be a key resource for decision-making in the formulation and evaluation of alternative business strategies
(Carneiro 2000); sustainable competitive advantage (Meso et al. 2002); customer focus; improving employee relations and development; innovation; and
lower costs (Skyrme 1997). These benefits have to be recognised by management
and should be incorporated into the organisation’s strategic planning.
6.3.2 Information technology
Information technology (IT) was initially considered as the central tool for
the successful implementation of KM and in the literature on the subject this
position still dominates. Survey evidence from KPMG (2000) suggests that
in practice many KM programmes are being led from an IT perspective.
Davenport and Prusak (2000) suggest that a maximum of one-third of a KM
implementation strategy should be devoted to technology with the remaining
two-thirds being people-related. Chourides et al. (2003) state that if strategy
and people are the principle drivers for KM, then it could be argued that IT is a
fundamental enabler. In this context, IT includes technologies such as intranets,
group-ware, list servers, knowledge repositories, database management, data
warehousing, data mining and knowledge action networks.
6.3.3 Human resources
Although some authors believe that information technology is a key driver for
knowledge management, others disagree with this view and believe that KM is
about people not technology, and that to start from a “computer” perspective
would ensure the failure of KM (Davenport and Prusak 1998). Employees are
the key source of intellectual capital which is acquired and managed by an
organisation’s KM system.
Employees propel the organisational learning process. They articulate personal tacit knowledge into the explicit knowledge resident in the organisation’s
databases, systems and operating technologies. They make personal knowledge
available for corporate use. Furthermore, they tap into the corporate pool of
explicit knowledge, internalising it into personal tacit knowledge (Nonaka
1991; Davenport and Prusak 1998). Davenport and Prusak (1998) show that
employees’ productivity, and thus use of knowledge, depends on a complex
combination of factors, such as motivation, reward, skill levels, experience,
health and even emotional factors.
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6.3.4 Culture
There are very strong arguments suggesting that successful KM will revolve
around creating the right culture and environment (Hibbard and Carrilo 1998).
In spite of his long support of human factors as the key to achieving dramatic
gains in knowledge development, Davenport (2002) highlights the need for the
creation of a supportive environment that will facilitate trust and sharing. It is
also recognised that KM refers to changing corporate culture and business
procedures to make sharing of information possible (Bhatt 2001). Organisations
need to examine social and cultural values, motivation and rewards, trust and
willingness to share and individual and team behaviours as a key part of their
KM implementation strategy (Scarborough et al. 1999).
6.3.5 Organisational structure
Previous studies have shown that traditional hierarchical and bureaucratic
organisational structures are heavily reliant on rules and procedures. This hinders the development and transfer of knowledge by preventing risk taking
and innovation. These organisational structures have a tendency to reward
people on their length of service rather than inventiveness. Furthermore, the
different levels and rigid horizontal and vertical divisions in a hierarchical structure hamper the building, diffusion, co-ordination and control of knowledge
(Nonaka and Takeuchi 1995).

6.4 “SCPTS” three-layer KM model
This section presents an implementation methodology based on a holistic
approach to KM (Obaid 2004) which meets the criteria outlined in the previous
section. The model integrates the three main components of KM: knowledge,
processes and supporting infrastructure. The “SCPTS” model (Strategy – Culture – People – Technology – Structure) is a three-layer model which was
developed following an exploratory case-study research methodology (see
Figure 6.1).
Layer 1: knowledge classification
This layer presents the types of knowledge used in organisations and divides
it into three categories based on the format and existence of knowledge in
organisations:

•
•

electronic library containing an organisation’s explicit knowledge which
can be codified
documented procedures and lessons-learned representing tacit knowledge
that has been transferred into explicit knowledge
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experience and know-how referring to tacit knowledge that employees gain
through their work experiences and that is not easily codified

Layer 2: KM life cycle
This layer represents the processes required to effectively manage the three types
of knowledge, i.e. the components of the first layer. These processes represent
the KM life cycle phases:

•
•
•
•

knowledge identification
knowledge acquisition and development
knowledge distribution
knowledge measurement and review

Layer 3: KM facilitators
This layer presents the supporting organisational infrastructure which is necessary to facilitate the implementation of the KM processes. It includes the key
enablers:

•
•
•
•
•

strategy
organisational culture
people
technology
organisational structure

A description of the various layers and elements of the model is presented in the
following sections.
6.4.1 Layer 1: knowledge classification
Following the widely accepted categorisation of knowledge, the “SCPTS”
model adopts the terms explicit knowledge, tacit knowledge and externalised
knowledge. The latter refers to tacit knowledge that is captured and transferred
into explicit knowledge. The model refers to knowledge in organisations in
three different forms: electronic library; documented procedures and lessonslearned; and experience and know-how. (These three forms of knowledge were
explained in Chapter 5, Section 5.3.)
6.4.2 Layer 2: knowledge life cycle
This layer of the “SCPTS” model is concerned with the identification of knowledge life cycle stages which are necessary to ensure a full utilisation and
externalisation of knowledge within the organisation. It provides a “how to
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Figure 6.1 “SCPTS” three layer KM model.

guide” to help managers to understand the flow and relationship between the
various stages, and how knowledge (explicit and tacit) is managed at each stage.
The model identifies four main stages for KM life cycle: knowledge identification, knowledge acquisition and development, knowledge distribution, and
knowledge measurement and review (see Figure 6.2).
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Figure 6.2 KM life cycle.
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Stage 1: knowledge identification
Organisations need to identify their knowledge assets as a first step towards
acquiring and utilising this knowledge. Management should have the capability
to identify knowledge that is considered valuable to the whole organisation, i.e.
strategic knowledge. At a departmental level, on the other hand, knowledge
should be identified to help departments to better accomplish their tasks or
improve their performance.
The knowledge identification process should include all the necessary tasks
to raise awareness of the need for creating new knowledge, retrieving existing
internal knowledge and acquiring external knowledge. This process should also
include tasks that determine the form, convertibility and the ownership of the
required knowledge. For example, the following tasks show the logical sequence
of accomplishing this process:

•
•
•

•

determining the knowledge gap by comparing organisational knowledge
needs with the existing knowledge
identifying the form and convertibility of the required knowledge
identifying the possible internal and external sources of the required knowledge (internal sources are the knowledge types within the organisation
whereas external sources can be partners, suppliers competitors, vendors,
etc.)
identifying the need to create new knowledge

Stage 2: knowledge acquisition and development
Having identified the organisation’s knowledge requirement, an organisation
has to develop plans for acquiring and developing its knowledge needs before
distribution. The knowledge acquisition and development stage should include
all tasks which are necessary to meet the identified knowledge requirements
(creating new knowledge, retrieving internal knowledge and acquiring external
knowledge). This stage should also include the manipulation of knowledge
(external or internal). For example, converting external knowledge into different types of knowledge for internal use or creating new knowledge through
combining and redeveloping internal ones.
Examples of such tasks could include the following:

•
•

•

creating new knowledge through learning, problem solving, innovation,
creativity and R & D;
acquiring external knowledge through intelligent agents, cooperation with
external partners, recruiting knowledgeable employees, informal networks
(informal relations with external knowledge sources such as consultants),
and employees’ training and education;
retrieving internal explicit knowledge from:
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•
•
•
•

electronic libraries, documented procedures and lessons-learned
through the application and use of technology such as search engines,
databases and customised software tools;
combining and reconfiguring internal explicit knowledge to generate
new knowledge: for example, modifying documents stored in an electronic library or using stored lessons-learned to create new knowledge;

externalising convertible tacit knowledge gained from employees’ experiences and know-how to documented procedures and lessons-learned;
externalising tacit knowledge through workshops, interviews and surveys;
updating and organising the knowledge contained in electronic libraries,
documented procedures, and lessons-learned;
validating knowledge during development and before distribution: for
example a proposed lesson-learned should be subjected to a validation
process to verify the accuracy of its content before it is made available for
others to view and reuse.

Stage 3: knowledge distribution
Knowledge needs to be made available and shared throughout the organisation
before it can be applied and exploited. Explicit knowledge and externalised
tacit knowledge are distributed through activities such as searching and retrieving, Internet, company’s intranet, newsletters, articles, training and e-learning.
However, the choice of the appropriate method depends on the knowledge
complexity level and the nature of the provider and seeker. Easy to capture or
internalised knowledge such as laws, local policies, and standards can be distributed on an organisation’s intranet bulletin board or through newsletters.
Knowledge related to a recipient’s field of work and expertise such as new
developments in an employee’s area of speciality could also be delivered in a
simple format such as articles. However, when knowledge is complicated or new
to the recipient then training is a necessity, for example training an engineer to
install or repair new equipment.
Tacit knowledge, on the other hand, is distributed and shared through formal
and informal “socialisation”. This takes place in the forms of sharing experiences, spending time with each other, apprenticeship, mentorship, meetings,
Communities of Practice (CoP), brainstorming sessions and group-work technologies. Creating the right organisational culture and structure as well as
fostering employees’ willingness to share their knowledge are essential for
sharing tacit knowledge.
Stage 4: knowledge measurement and review
This stage in the knowledge life cycle is particularly important to contemporary
organisations as they operate in highly dynamic technological and global
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competitive environments. Organisations are considered as distributed knowledge systems, which comprise of knowledge clusters or components (Walsh
and Ungson 1991). If these clusters are not reviewed or modified, they usually
become passive (Leonard-Barton 1992; Spender 1996). In addition, review of
knowledge components is important to deal with environmental stimuli, solve
current organisational problems and stress the applicability and risk of knowledge in current circumstances. Review of knowledge is also important because
a large part of knowledge, if not used, can be easily forgotten or ignored.
This measurement and review process should include all tasks that aim at
justifying and measuring the business value of knowledge, usage and application of knowledge, and reviewing knowledge for updating and disposal.
Management has therefore to review and replenish knowledge components
continuously in the organisation.
6.4.3 Layer 3: KM facilitators
The third layer of the “SCPTS” model constitutes the organisational infrastructure that supports the implementation of the life cycle stages. These are
the enablers and drivers for the dynamics of managing knowledge: Strategy,
Culture, People, Technology and Organisational Structure.
Strategy
KM can make a significant difference to improving an organisation’s competitive advantage, product or service leadership, operational excellence, customer
intimacy, supplier relationship, employee relations and development, and
reducing time. If these improvements are linked to an organisation’s business
goals, then the deployment of KM should begin with a set of goals which are
in line with those of the business (see Figure 6.3). A KM strategy then needs to
be designed to achieve these goals and should be linked to a top-level measurement system to monitor its implementation and performance. This strategy
should aim for a long-term investment in KM to ensure sustainable leverage
and reuse of knowledge. It should also strive to identify and “clearly” demarcate the organisational knowledge across various scopes of organisational work
practices.
The strategy should have implementation plans to support the acquiring,
developing, distributing, measurement and review of the required explicit and
tacit knowledge within the organisation. In addition, these plans should involve
the creation of an organisational infrastructure that facilitates the implementation of KM life cycle stages and covers the main drivers, namely culture, people,
technology and structure. At the operational level, the implementation plans
should have clear objectives linked to key performance indicators (KPI) to
measure the contribution of KM solutions to the stated objectives. For each
measurable objective, an implementation plan must be defined. The deployment
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of such plans requires the development of operational tactics (see Figure 6.3).
The successful implementation of this process will eventually lead to the emergence of new goals at the strategic level and fresh tactics at the operational level
that will enable a firm to move up in its knowledge value chain.
Organisational culture
Organisational culture is critical to promoting learning and development, and
sharing of skills, resources and knowledge. The success or failure of an organisation’s knowledge life cycle rests heavily on the organisation having an
accommodating culture, and its ability to manage and motivate its employees.
If organisations do not foster a sharing culture, employees might feel possessive
about their knowledge and will not be collaborative.
Many organisations have cultures that do not support KM practices. For
example, if employees are accountable for their time and the reward system

Figure 6.3 KM strategic planning.
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and/or promotions are based on value-added performance, it would be rare to
find an employee spending time on knowledge-sharing projects if these are not
recognised as value-added activities. Similarly, if there were neither assessment
nor credit given for KM activities within the firm, knowledge management
would never take priority.
It is evident that organisational culture plays a primary role in facilitating a
collaborative work environment. People will not be willing to share their knowledge if there is a lack of trust and respect, or if they sense a lack of interest. A
knowledge culture is characterised by the following:

•
•
•
•
•
•
•
•
•
•

fostering care and trust among members of the organisation
seeing failure as an opportunity to learn rather than a punishment
recording and sharing of knowledge is routine
visibly rewarding individuals for team work and knowledge sharing
actively discouraging holding of knowledge and being secretive about best
practices
encouraging asking for help from expert co-workers
job satisfaction and security
constantly seeking best practices and reuse of knowledge
allowing time for creative thinking
physical space supporting knowledge development and sharing, for example, working in open spaces and providing meeting rooms.

People
People are the core of knowledge management. This includes employees and
managers. Employees are the key source of knowledge owned and managed by
an organisation. They are the ones who create, acquire and share knowledge.
Managers, on the other hand, have the task of developing knowledgeable
employees and creating the environment and infrastructure that is needed to
support KM.
People’s role in KM is considered in three aspects: managers’ role, employees’
skills and employees’ willingness to share their knowledge. The first two aspects
are described below, while the third one is directly linked to the organisational
culture as described in the previous section.
MANAGERS’ ROLE

The success of KM requires the involvement of managers at various levels.
Top managers should be responsible for providing a KM vision, producing a
detailed KM strategy and practising their leadership role. The latter should
focus on three aspects. Firstly, it should focus on establishing a culture that
respects knowledge, reinforces its sharing, retains its people and builds loyalty
to the organisation. Secondly, it should focus on ensuring that middle managers
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and line supervisors are well informed of the KM strategy and provide them
with adequate training, empowerment and support. Thirdly, leadership should
focus on establishing an organisational infrastructure that enhances and facilitates the KM life cycle.
In medium and large organisations, there is a need for a knowledge officer, or
similar position, at the top management level to coordinate KM activities
throughout the organisation.
EMPLOYEES’ SKILLS

Employees must possess the knowledge, skills and experience, and continuously
learn and create new knowledge in order for organisations to benefit from
knowledge sharing. Therefore, it is particularly important for organisations to
develop knowledgeable employees. This can be facilitated through new recruits
as well as the training and developing of existing employees. New recruits can
be considered as a quick source of acquiring external knowledge. Organisations should also facilitate learning and the acquisition of new knowledge by
offering training to individuals in areas where knowledge is needed or desired.
Technology
Technology is a fundamental enabler to the implementation of KM. Numerous
technologies are available, as mentioned earlier, which will not only allow
organisations to store, organise and disseminate explicit knowledge but also aid
in externalising and socialising tacit knowledge.
Many firms have established knowledge management systems, which have
codified knowledge in repositories and linked individuals over the Internet,
Intranet and Extranet. Table 6.1 presents some of the available technologies and
their roles in facilitating KM processes.
Organisational structure
Organisational structure can support or hinder the KM life cycle within organisations. It is mainly important for the development, acquisition and the distribution of knowledge. Such a structure should be flexible, flat and decentralised. A
flat structure shortens the communication lines between employees and between
employees and their line managers. The interchange and development of ideas
between specialists in the same field can be facilitated through functional groupings. On the other hand, the use of project teams and groups among functional
departments or divisions can enhance knowledge development and sharing.
Cross-functional teams, matrix structures and network organisational structures have proved to be effective in facilitating KM. Additionally, cooperation
with external actors like other firms or research institutes, can be a main source
of acquiring external knowledge.
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Table 6.1 Roles of various technologies in facilitating KM processes
Technology

Roles in facilitating KM

Local and wide area networks

• Collaboration with clients and colleagues:
•
•
•

Databases or knowledge bases supported
by search engines
Document Management Systems

ideally, establishing communities of practice
(CoP)
Access to the existing databanks
Access to relevant documents, multimedia
files, experts, and training courses
Using modeling and decision support
software
Remote access to knowledge bases

•
• Develop, acquire and distribute explicit
knowledge

• Develop and organise explicit knowledge,
such as project documentation, to be
stored and later retrieved for reuse

Competence Management (Expert
Identification) Systems

• Enables organisations to identify sources of

E-learning

• Utilises computer technologies to create,

tacit knowledge, experience and know-how
of its employees, as a first step of acquiring
and distributing this knowledge

•

foster, deliver and facilitate education,
training and learning
Provides organisations with practical and
cost-effective means of enhancing
employees’ skills and expertise and
distributing explicit knowledge

Documented procedures and lessonslearned systems

• Enable organisations to externalise tacit

Artificial intelligence tools based around
expert systems and neural networks

• Although still developing, neural networks

Collaboration tools such as group-ware,
video-conferencing, virtual meetings, and
CoP

• Enable organisation to share tacit

knowledge

feature computers that “learn” through
experience, thereby mimicking human
learning

knowledge that is hard to externalise. Such
technologies will allow socialising,
discussions and exchanging ideas
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6.5 Guidelines for implementation
This section briefly lists some guidelines for the implementation of the “SCPTS”
KM model.
1
2
3

4

Identify a set of goals that KM aims to achieve for an organisation.
Obtain top management support and commitment to KM and prepare for
change.
Understand the current status of KM in the organisation. This includes
assessing the status of the organisational culture, people, technology and
organisational structure in facilitating KM as well as the status of knowledge acquisition, development, distribution, measurement and review.
Initiate a long-term KM strategy to achieve the identified goals. The KM
strategy should:

•
•
•
•
•
•
5

6

7
8

aim to identify and demarcate organisational knowledge in various
areas
set KM priorities
create a KM team and/or identify roles and responsibilities
raise awareness of KM among employees
strive to create the required infrastructure to facilitate the acquisition
development, distribution, measurement, and review of the needed
knowledge
be associated with a top-level measurement system.

Identify the required new, internal and external knowledge. Knowledge
identification requires the combination of top-down and bottom-up
approaches.
Determine whether some organisational issues need re-engineering or
improvements according to the organisation’s KM needs: for example
organisational culture, employees’ skills, developing explicit knowledge,
distributing tacit knowledge or improving the IT infrastructure.
Develop plans and objectives to improve weak areas of KM. These need to
be associated with Key Performance Indicators.
View progress and adjust as required.

Chapter 7

Alignment of strategies and
capacity building

7.1 Business strategy and strategic planning
The essence of a business strategy (BS) as illustrated by Ramsay (1989: 10) “is
to try to arrange things so that you are in control of the situation; ideally,
you should break the resistance of competition without a fight. . . . Strategy
is usually proactive”. The same author suggested that a BS has four main
components:
(a) scope of the business – which may be determined by who is being satisfied,
what is being satisfied, and how needs are being satisfied;
(b) the resource development or distinctive competence of the business;
(c) competitive advantages of the firm – aspects of the firm’s business where it
enjoys an edge over its competitors;
(d) synergy – how parts of the firm’s processes can best be combined.
The literature on “strategy” ranges from those that focus on excelling in areas of
existing processes to those that highlight innovation and/or risk-taking as the
drive for a BS. Mulcahy (1990) observes that, to be successful, a construction
company must have clear objectives recognising the markets it wishes to address,
services it will provide, risks it will carry, structure it will use, the environment it
will operate within, controls it will put in place, and returns it wishes to achieve.
To successfully achieve the above, an organisation needs to have an appropriate structure, on-going communication, a team of skilled and motivated people
and a culture for performance and satisfaction. Perkowski (1988) suggests that
in order for organisations to survive in the face of technological changes, they
should:
(a) be eager to understand change
(b) adopt a systems approach to management and budgeting in order to control change
(c) have the pursuit of competitive advantage as the main criterion for any new
investments they make
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(d) accept that mistakes happen and reward sensible risk taking
(e) seek to increase their market share in the long term, endeavour to provide
clients with innovative services
The development of a clear and effective BS cannot, on its own, lead to
competitive advantage. Efforts must also concentrate on the implementation of
such strategies. In this context, the management process for delivering the
vision (or mission) of an organisation is known as “strategic planning” (SP).
This process is the main vehicle for organisations to channel their corporate
energies and resources to address business deficiencies and deliver value-adding
benefits to their organisations. Hence, the main aim of SP is to develop and
maintain consistency of the implementation activities by defining the strategic
approach needed for directing organisations’ resources effectively. It requires
managers to translate and detail all implementation plans needed to facilitate
appropriate course of actions to implement the BS (Venegas and Alarcón 1997).
This process needs a series of activities of which the type and nature are
dependent on organisational resources and competencies. Thus the appropriateness and effectiveness of SP is highly related to the organisational maturity
level and its capability to develop and implement such activities.
Strategic planning should:
1
2

reflect the constraints imposed by the BS; which includes implementation
timeframes, organisational capability, and level of resources available;
be directly integrated with the IS strategy (ISS), IT strategy (ITS), and the
internal/external business environment.

The conception of the strategic plan should be undertaken at the same
time as the development of the BS and, wherever possible, commenced in-line
with any strategic change or re-engineering initiatives (Ward and Griffiths
1997). The SP process should be flexible by nature in order to be able to respond
to change. Thus, SP can use performance indicators (or goals to measure
against) to allow a course of action to be followed. Gaps between the desired
levels and the current position are analysed including the evaluation of current
performance, availability and suitability of organisational skills, effectiveness
of business process and impact of organisational culture on the expected
change.
Robson (1997) defines SP as encompassing strategic analysis (mission and
goals), strategic choice (options), and strategic implementation (policies,
decisions, actions). Figure 7.1 highlights the interrelationships that exist
between strategic analysis and strategic implementation.
This model also identifies the following.
(a) The mission encompasses the main purpose of the organisation, the details
of which should be clear and unambiguous. The mission can be used to
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Figure 7.1 Model of the strategic planning process (based on Robson 1997).

define target outcomes, express strong values, and provide guidance for
action.
(b) Goals are derived from the mission and are used to define the future position of the organisation (using tangible and measurable objectives).
(c) Strategy provides the means for defining the direction the organisation
must follow to meet these goals and achieve the mission. This includes
resource issues, capabilities, structure, leadership, culture, etc.
(d) The policy component is used for implementing change issues derived from
the strategy (to measure and judge strategy success).

7.2 Information system strategies and
business competitiveness
Information systems (IS) started to make their impact in the 1950s with the
arrival of the business mainframe computers. The format and structure of the
IS at that point tended to focus on addressing operational needs. In the 1960s, IS
started to address transactional issues to improve overall productivity of organisations. At that time Anthony (1965) developed an IS model that defined the
support structure for strategic planning and operational/managerial control.
In the 1970s and early 1980s, the formulation of IS strategies (ISS) started to
emerge. The remit of ISS evolved from transactional and support issues, through
to decision support methodologies in order to improve business effectiveness.
Nolan (1979) developed a six stage model highlighting the stages of IS/IT evolution (as explained in Chapter 3). During the late 1980s (and up to the present
date) IS strategy developments have concentrated on providing businesses with
a strategic support mechanism, to gain competitive advantage. For the first
time, IS started to be considered as a strategic tool to improve business competitiveness and hence started to be integrated into business strategies. The two
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most well-known models in this field are those developed by Porter and Millar
(1985), and Ward and Griffiths (1997).
The Porter and Millar (1985) model (Figure 7.2) focuses on using IS to
promote and deliver business objectives. A “Five Forces” model was developed
to provide an IS support mechanism that could affect and determine the
overall profitability of a business. The principles and concepts behind Porter
and Millar’s Five Forces model are still often referred to by current research
in IS strategy development. However, later developments in IS thinking have
shifted towards determining (or assessing) the real “value” of IS to the business.
This is especially important, as the costs associated with developing and applying IS strategies to business can often consume a considerable amount of
resources.
The Ward and Griffiths (1997) model tries to address the problem of determining the true value of IS systems to the business. The “value” is addressed in
four categories; operational; support; strategic and potential to the business
(see Figure 7.3).
This model divides the ISS into four key areas (depending upon the classification and perceived value to the business). It allows users to categorise and
determine the value of information from a key operational or support perspective, through to strategic and high potential areas. In this context, IS support
can be assessed at the same time as the BS is being developed, the process of
which enables resources to be prioritised (and aligned) to the most effective
process areas to deliver the BS objectives.
To summarise, advancements in ISS development have continued to evolve
from the transactional and data processing remits, through to a strategic
importance. ISS is therefore seen as a fundamental driver and enabler of business strategy; offering unprecedented levels of business support which can be a
unique source of competitive advantage.

Figure 7.2 Five forces model (based on Porter and Millar 1985).
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Figure 7.3 Value of information to current strategy (Ward and Griffiths 1997).

7.3 Information technology strategies
Information technology strategies (ITS) are defined as highly detailed and
structured technological solutions designed to deliver the IS strategy using technology as the primary enabler. The composition and structure of the ITS is
therefore predominantly activity based, supply oriented and technology driven.
ITS was first addressed by Leavitt and Whistler (1958). They were the main
pioneers in the acknowledgement of a need to develop strategies to manage IT.
Their work predicted computer-based systems would centralise information
and decision-making power, and have a significant impact on organisational
structure and performance. They were the first researchers to identify and
describe IT as a combination of computer processing, mathematical programming, operations research and mechanised simulation of thought processes.
Later developments in ITS formulation reflected the advancement of technology and its impact on strategic planning (Porter 1985; Hammer and Champy
1993; Ward and Griffiths 1997).
Within construction and engineering, the ITS are used to deliver a range of
strategic, operational and support needs, ranging from simple data handling,
through to complex decision-making functions. Success of implementation
therefore depends on level of access and control of the required information
(Abudayyeh and Rasdorf 1991), the result of which can enable IT to be better
focused and integrated with the BS needs (Betts 1992) and provide enhanced
opportunities for integration (Ahmad et al. 1995). In this context, understanding the exact nature and composition of business and IS needs can affect
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how the IT strategy is shaped, understood and accepted by the organisation
(Mockler and Dologite 1995).

7.4 Alignment of business and IS strategies
Construction and engineering projects are highly dependent on gathering, presenting and exchanging information in a useful and logical manner between the
various parties involved. Within a project, different types of information are
required by various professionals in various formats at various stages of the
project. Knowledge workers (a term used to refer to those professionals that
exchange project information across the supply chain, as explained in Chapter
1) demand quick access to relevant project and organisational information to
enable them to respond to their counterparts in other organisations, while
junior professionals require operational information at project level to enable
them to undertake their daily tasks effectively. The effectiveness of organisational performance is highly dependent on how successful project information
is managed and controlled within and among organisations. This process can
only be effectively addressed if a proper alignment between BS, ISS and ITS is
achieved. Such an alignment would give the following.
1

A dynamic base of information, which provides

•
•
•
2

Quality assurance; which can be gained by

•
•
•

3

the identification of vital information which might have an impact on
business effectiveness
providing instant information to daily problems
reducing information redundancies and duplication, and process inefficiency through a better understanding of information flow within the
business

Management oriented value added services, which can improve

•
•
4

a vision for the business information
a framework for future communications with other practices
a flexible tool for accommodating future business changes

quality of the decision-making process
productivity through effective management

Advanced information and communications, which can improve

•
•

communications within the practice through better understanding of
information
communications with external information bases (national and international)
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Progression towards integrated practices, which can be achieved by

•
•

identifying business areas which require information from other
practices
identifying methods for improving communications with other professions in industry

The alignment process can be used to improve organisational efficiency by
directly integrating IS/IT with the corporate, strategic and operational needs.
This ensures IS/IT resources are “in line” with business imperatives (Galliers
and Sutherland 1991). Further enhancement could be achieved by developing
the ISS and ITS in unison (to maximise these alignment opportunities). However, this kind of alignment is usually ill considered. Organisations often prepare their BS not knowing the true value and capability of the IS/IT, and how
this relationship can be maximised to improve performance (Robson 1997).
The BS should be underpinned by ISS which in turn should be supported by
ITS. This procedure requires the alignment of needs to meet these demands
(see Figure 7.4).
The alignment process identified in Figure 7.4 was extended by Ward and
Griffiths (1997) to identify (in more detail) the interrelationships between and
needs of BS, ISS and ITS (see Figure 7.5). Figure 7.5 shows the importance of
turning ISS to business-based strategies (geared to BS deliverables), and supported by the ITS. The ISS and ITS can be directly determined, from a BS
perspective, by identifying the infrastructure and services which are needed to
deliver the key business processes.
Organisations should therefore endeavour to assess the capability of their
current infrastructure and services to determine the IT and business maxims
needed; and either clarify the gaps between what exists and what is desired, or

Figure 7.4 Alignment of the IS and IT strategies with business strategy.
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Figure 7.5 Business, IS and IT relationship model (Ward and Griffiths 1997).

find a reasonable match between the actual and desired capabilities (Broadbent
and Weill 1997). This often requires the adoption of a new management structure or could mean radically changing the organisation’s BS, IT infrastructure
or arrangements to deliver IS services (Feeny and Willcocks 1998).
The main issue however is for organisations to consider the precise impact
of the ISS/ITS on their business objectives and/or their internal operations;
particularly, how they can shape their business processes and how they are
understood, accepted and used by the organisation (Mockler and Dologite
1995).

7.5 Alignment methodology
Based upon traditional information engineering, Alshawi and Aouad (1995)
proposed a top-down framework for aligning BS, ISS and ITS. Their model
consists of seven independent but related tasks (see Figure 7.6). The framework
suggests two levels of analysis; strategic and detailed. The strategic analysis of
the business gives the management an opportunity to have, within a relatively short period, a strategic view of their business processes and information
before a commitment is made to carry out a detailed analysis. The framework
can also assist in prioritising changes according to their contribution to the
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Figure 7.6 Diagrammatic representation of the proposed framework.

achievement of business objectives. Furthermore, business areas (with concentrated business information) can be identified along with their relevance to the
overall business objectives. Detailed analysis, on the other hand, can only be
applied to high priority business areas which significantly contribute to business
objectives.
7.5.1 Business and business objectives (strategy)
Establishing a business strategy is a vital prerequisite to a successful IS and IT
strategies. It allows management, as well as the implementation team, to focus
towards enhancing business activities and to work within clear boundaries.
A business strategy should clearly define the primary mission and business
objectives of an organisation based on the analysis of its strengths and weaknesses. Questions that need to be answered at this stage are: “Where we are
now?”, “Where do we want to be?” and “Where could we be?”. Business objectives must be clearly defined with no ambiguity and with clear measurable
components. For example, a business objective can be:
To diversify an organisation’s services to increase market share, i.e. looking
into project management opportunities.
Traditionally, business objectives are vaguely defined with no clear measurable parts which make the interpretation process of these objectives, by the
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implementation team, very difficult. This could result in equally vaguely focused
IS/IT strategies which in turn could become subject to ad hoc changes. This
could possibly lead to a major disturbance to planning and implementation of
key systems (Clegg et al. 1997).
7.5.2 Critical success factors (CSF)
This requires a systematic review of an organisation’s objectives, by management, to identify what is critical to achieving them. Emphasis should be placed
on establishing measurable factors to enable management to monitor the
progress of achieving the identified objectives. Such factors will also provide
management with a guide to identify specific information needs and thus highlight critical application areas where business will benefit most. Moreover, CSFs
could assist in establishing a portfolio for ISS implementation, i.e. differentiating between systems that require immediate attention and those which can be
delayed, based on the business priorities. CSFs should not be more than a
reasonable number otherwise the objectives will not be achievable. Examples of
CSFs are:
1
2

Increasing client base by 10 per cent over the next 12 months
Reducing services time while maintaining quality

7.5.3 Strategic business analysis
The business is first analysed at a strategic level to identify its information needs
and processes (work practices). Such analysis must be focused on what the
business does rather than on how it is being done, i.e. the analysis must be
independent from the firm’s internal structure. This allows analysts to examine
consistency of business objectives, CSFs and business priorities. Key processes
and their key data requirements are identified and evaluated along with their
interrelationships. Several techniques can be used at this stage to ensure quality
and consistency. One such technique is the data/process matrix. This technique
shows which key process uses which key data and whether data are used, created
or updated. Business areas (systems) for potential automation can then be
highlighted with their relevant implementation priorities (Alter 1990).
It is important that this analysis is carried out first and at a strategic level in
order not to get lost in a mass of paper of system analysis. Such processes
would require structured and comprehensive methods to ensure consistency and
efficiency. Over the last decade, this has proved impossible to carry out manually, especially for large organisations. This has necessitated the development of
computerised tools, CASE, to support the work of the implementation team. A
CASE (computer aided software engineering) tool is a software environment
that assists system analysts and designers in specifying, analysing, designing
and maintaining information systems. The main aim of these tools is to
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improve the productivity and quality of the resulting systems by assisting the
developers throughout the different stages of the development process. Upper
CASE tools are those which support the upper diagrammatic analysis techniques such as entity–relationship diagrams, data flow diagrams, and structure
charts. Lower CASE tools, on the other hand, are those which employ mapping
algorithms to transfer formal specification automatically into an executable
form. Integrating CASE tools provides facilities throughout the life cycle of an
information system, i.e. combined Upper and Lower CASE tools.
7.5.4 IS strategy
Based on the strategic business analysis and the CSFs, the implementation
team, along with senior management, will be able to identify critical information needs along with their associated systems (application areas). Using
clustering techniques of the data/process matrix, potential business areas can be
identified. Management’s attention must be drawn to these areas to enable the
implementation team in establishing an effective and business oriented strategy.
Such a process usually produces well-defined and powerful portfolios for IS
applications, i.e. priorities of implementing ISs over a defined period of time
and in accordance with the firm’s available resources. This exercise will allow
management to:
1
2
3
4

identify the role of information and its automation in enhancing the
business mainstream;
evaluate creative ideas about the use of information against business
information model;
ensure that all investments are driven by the business;
evaluate existing systems in a future rather than historical context.

7.5.5 Detail business analysis
A detail business analysis is carried out on those areas of the business that have
been identified as critical to the business as a whole. The main aim of this step is
to establish a conceptual model of a business area which then can be mapped
onto a computer level at a later stage. Business processes along with their
relationships are identified and analysed at the operational level. Questions like
“Where do data originate from?”, “Who uses them and why?”, “Who manages
data and what for?”, “Which process is carried out first?”, “What technology
is currently being used?”, “How effective is the current system?”, “What
improvements are needed?”, etc. should be answered. A successful completion
of this task requires a structured analysis technique such as data flow diagrams,
entity relationship diagrams, and process dependency diagrams. These techniques are necessary at this stage to ensure that the analysis is carried out
correctly and that it reflects the real working conditions.
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7.5.6 Information technology strategy
The IS portfolio established previously should be translated into technologybased solutions, i.e. the technology required to deliver the IS strategy. This
implies that IT can only be used effectively for a business if it is utilised as part
of the IS strategy that reflects work practices, people and information. Consequently, understanding IT is not equivalent to understanding IS. “Technical
staff” usually focuses on the technology, leaving the identification of business
needs (process of information) to users. This hampers communication between
system developers and end users and is a major factor in the failure of many
systems (Edwards et al. 1991).
IT strategy describes the infrastructure and other related services required to
satisfy the business needs. Such a strategy requires an understanding of the
current use of technology in the business environment, as well as the developments in the technology field and the economics of using it. Moreover, an
associated implementation strategy is also required to be developed along side
the IT strategy to ensure successful implementation of the new technology.
If efficiently defined, IT strategy can be used to identify the following:
1
2
3
4

opportunities for IT that best meet the business needs
existing utilisation of IT resources can be examined and evaluated in terms
of its benefits to the business
the rate at which new IT applications are adopted, i.e. a rational investment
policy
the level of impact of IT within firms. This important issue will allow
management to balance new IT investments with the necessary organisational change.

7.6 Case study 7.1: IS strategy for a quantity
surveying practice
This case study illustrates an implementation example of the above framework
(see Figure 7.6). It explains the steps taken to establish an IS strategy for a
quantity surveying practice. The practice has two offices which are located in
the north west of England. It is a typical small–medium quantity surveying
practice in the UK with a turnover greater than 1 million pounds. The hierarchical structure of the practice includes partners (executives), senior managers and joiner staff who are responsible for running the business. The practice
is engaged with two main surveying functions, quantity surveying and building
surveying. The latter is relatively new and is expected to grow in the future.
The study was initially carried out over a period of three weeks whereby all the
information and processes were identified. This information was then refined
and analysed at a later stage using a CASE tool. Information Engineering Facilities (IEF) CASE tool (Texas Instruments 1990) was used to identify business
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areas which are suitable for automation and integration. This tool is mainly an
Upper-CASE software with powerful and easy to use business analysis functions.
A high level analysis was carried out with the aim of integrating IS/IT with
the business objectives. Part of the above stated framework was adopted, i.e.
that concerned with the strategic information systems. Factors such as mission,
objectives, critical success factors, inhibitors, goals, strategies, and strategic
information needs, etc. were discussed with senior management, the findings of
which are shown in Table 7.1.
7.6.1 Data/process matrix
A strategic information analysis was carried out on the concerned practice. All
high level activities performed by the practice were analysed along with their
Table 7.1 Mission, objectives and other business issues of the QS practice
Mission

(Indicating its role in society)
Is to provide a quality service to customers and to maintain and expand
its current profitable level of activities

Objectives

(Interpreting its mission)
1 An annual growth of 10% in total income
2 An annual increase of 20–30% in gross profit
3 Diversify the practice’s services, i.e. looking for project
management opportunities
4 Increase quantity surveying activities by 20% over the next three
years
5 Consolidate reputation: speed up current activities, and improve
quality
6 Improve the client base: increase the number of clients specially in
the new areas

Inhibitors

(Things which obstruct the achievement of the business objectives)
1. Insufficient information support and high competition

Goals

(To ensure that the business is meeting its objectives at specific time
intervals)
1 The practice had no specified goals

Critical success
factors

1. Increasing the client base by 10% over the next year
2 Reducing service time while maintaining quality
3 Obtaining the necessary skills which are required for the
diversification
4 Improving current staff quality/expertise
5 Quicker access to a wider range of information
(These CSFs are considered to be necessary to achieve the above
stated objectives. It was difficult to achieve quantifiable factors due
to the lack of objective data regarding the practice current
performance. However, all of the above can be measured, over time,
against the practice current activities.)
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associated information and information flows. This led to the creation of the
CRUD matrix (Create, Read, Update, and Delete) as shown in Figure 7.7.
Activities (processes) are shown on the Y axis and their associated data are
shown on the X axis. Cost planning function, for example, updates post
contract financial report, updates cost plan, reads job plan, etc.
Clustering techniques were performed on the matrix, using IEF CASE Tool.
The matrix shown in Figure 7.7 is the output of this process. The purpose of
using clustering techniques, as previously mentioned, is to highlight possible
business sections that share the same information. From the figure, it can be
seen that there are three main business sections. Section (C) represents the
creation of the main documents for a project which the business adopts for its
daily tasks. Section (A) reflects the majority of the business processes that use
(read) the created project’s documents. While section (B) shows the office main
administration activities.
It has to be noted here that at this high level of analysis, decisions regarding
the creation of business sections or information systems are process driven and
not data driven. This is because processes defined at such a high level within a
practice can be decomposed into their components quite easily by following the
practice’s procedures. Information and their flows can then be worked out for
each system. While with high level data, such as those used in this example, it is
almost impossible to decompose them into their components without a clear
idea of how and why they are being used.
7.6.2 Discussion and recommendations
The analysis revealed that there are three main business sections which need to
be examined in further detail. Section (A) in Figure 7.7 represents project costing and monitoring activities which the practice is involved with. Section (C), on
the other hand, shows the document generation activities for a project, while
section (B) covers all the office administrative work. At this stage of the analysis
there is no clear distinction between the information used by both of the surveying parts of the business, i.e. the quantity surveying and the building surveying.
However, this picture might change when a detail analysis is carried out on
these sections.
As a result of this analysis, three main information systems can be recommended for the practice, a project information system, a project costing and
monitoring system and an administration system. It is anticipated that the first
two systems will be quit dependent on each other. The project information
system will be responsible for generating essential documents that the project
costing and monitoring system requires for running its functions. Both of these
systems will feed information into the administration system. Figure 7.8 shows
the main interaction between the proposed information systems.
Moreover, it is important here to link this information analysis with the
previously outlined objectives and CSFs. It is apparent, from the above stated

Figure 7.7 Data process matrix, a clustered output.
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Figure 7.8 The proposed information systems.

objectives and CSFs, that the practice needs to increase its client base and to
diversify into other business areas, i.e. project management. Partners have indicated that this objective is the major objective in the short term (over the next
few months). Hence, any investments in IS/IT in the short term should support
this objective. This objective can be supported by the proposed administration
system if its client’s information base is widened. Other objectives and CSFs are
based on reducing operational costs to increase profit and to have a quicker
access to information which will eventually improve quality of service. Both the
project information system and the project costing and monitoring system can
achieve these objectives.

7.7 IS/IT Implementation issues
Once an IS/IT system has been identified by the management of an organisation, especially of a strategic impact, its successful implementation is a major
undertaking. Although each project will have its own best course of action,
Paulson (1995) lists a few general guidelines for implementing change into an
organisation.

•
•
•
•
•
•
•

Maintain openness and honesty throughout the planning, design, development and implementation of an IS/IT process.
Encourage participatory planning in defining goals and objectives and
influencing the design or procurement of the new system.
Managerial support and involvement should be evident from the beginning
to the end of the planning and implementation process.
The goals for change should be understood and viewed positively by all
concerned.
There should be an effort to coordinate goals of this new system with those
of other goals in the organisation, and to maximise overall benefits.
There must be ample opportunities for education and training on using the
new system, and positive incentives for it.
The organisation and content of the new system must be designed for the
people who will use it.
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A large number of studies were conducted on the implementation of IS/IT,
particularly the effective implementation of Enterprise Resource Planning
(ERP) systems in organisations. These studies are mainly related to integrating
new processes and structures, as proposed by the new system, into current
working practices and how to deal effectively with resistance. Al-Mashari and
Zairi (1999) conducted an extensive study on the implementation of ERP and
business process re-engineering and have categorised the influencing factors
into five groups:
7.7.1 Change management
Many authors agree that factors relating to change management systems and
culture change management, which involves all human- and social-related
changes and cultural adjustment techniques, are the most important factors
that are needed by management to facilitate the successful implementation
of new IS/IT projects. Revision of reward systems, communication, empowerment, people involvement, training and education, creating a culture for change,
and stimulating receptivity of the organisation to change are the most important factors related to change management and culture.
7.7.2 Management competency
Good management practices are required to ensure that change efforts are
implemented in the most effective manner. The most important managerial
practices are top management support and commitment, championship and
sponsorship, and effective management of risks.
7.7.3 Organisational structure
A new IS/IT creates new business processes which in turn could create new jobs
and responsibilities across the organisation. These changes might lead to
amending the existing organisational structure. The new structure should
determine how the new process should be, how human resources are integrated,
and how the new jobs and responsibilities are going to be formalised.
7.7.4 Project planning and managements
The implementation process should be subjected to an effective project management which should include factors such as effective planning and techniques,
identification of performance measures, allocation of adequate resources, effective use of consultants, building process vision and effective process redesign.
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7.7.5 IT infrastructure
Factors related to IT infrastructure have been increasingly considered by many
researchers and practitioners as a vital component of successful process change
and effective implementation (Brancheau et al. 1996; Ross 1998; Broadbent and
Weill 1997). Among others, the most important factors are effective alignment
of IT infrastructure and BPR, building an effective IT infrastructure, adequate
IT infrastructure investment decision, adequate measurement of IT infrastructure effectiveness, increasing IT function competency, and effective use of
software tools.

7.8 IT training: building the capacity
Successful development and implementation of ISS and ITS in support of
business strategies requires high and integrated skills and competencies. Also,
IS/IT based capabilities are usually created by the organisation’s competencies
which are facilitated by the culture and skills of its employees (as explained in
Chapter 5). This often requires the provision of advanced and continuous training to acquire the necessary skills needed to deliver these capabilities. These
issues are often included in the organisational human resource management
(HRM) strategies (Maloney 1997), where the appropriateness of the corporate
skill base can be adjusted through the HRM either directly (by recruiting
the skills externally) or indirectly (by training the existing personnel to acquire
new skills). Managers must therefore appreciate the importance of training,
and its relationship with the BS, as “without change in human knowledge, skills
and behavior . . . changes in technology, processes and structures are unlikely to
yield long-term benefits” (Cooper and Markus 1995: 49).
Training is a management tool and instrument for addressing skill deficiencies. It aims to adapt employee qualifications to job requirements (Krogt and
Warmerdam 1997), and can also act as a conduit for linking organisational
strategies and goals (Sleezer 1993). This procedure should however be integrated with the long-term needs of the company (Kumaraswamy 1997). In
the construction and engineering industry, training has often been linked to
improved levels of performance (Naoum and Hackman 1996; Kumaraswamy
1997), but more fundamentally, it can also be used to address critical weaknesses, improve the transfer of skills and knowledge, and help develop a
common culture within the organisation. Furthermore, it can facilitate and
provide a change in organisational behaviour, which can often enhance an
organisation’s capability to survive (Kessels and Harrison 1998).
IT training should therefore be integrated with and aligned to the BS needs.
This requires the IT training strategy to be structured and tailored to meet
specific business objectives, and therefore embraces a number of issues – from a
desire to improve overall skill levels across the organisation to increase efficiency, through to gaining of specialist IT skills to attain strategic advantage. In
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this context, organisations need to spend more resources to train employees in
the use of individual IT applications, but they also must develop a longer-term
plan to educate users and managers about the capabilities and opportunities
that this technology can bring to their business (Breuer and Fischer 1994). It is
therefore imperative that organisations reformulate their recruitment policies,
performance appraisal procedures and education and training activities to
benefit from these IT capabilities (Ahmad et al. 1995). This requires a deep
understanding into how IT training can contribute to the successful delivery of
the BS needs.
7.8.1 IT training strategy and the business strategy
Business strategies try to match opportunities with corporate capabilities
(Andrews 1987). Therefore, corporate energies and resources are increasingly
being focussed on the concepts and principles of “learning” and the “learning
organisation” to help deliver the BS (as explained in Chapter 5). More specifically, as IT has continually demonstrated its role as a core tool and enabler of
strategy (Ward and Griffiths 1997; Robson 1997; Rockart et al. 1996), the
impact and value of IT training with the concepts of organisational learning
promises additional opportunities. However, before the relationship of IT training to the BS can be discussed, it is important to identify some of the main
factors that often influence the performance of organisations.
The successful development and implementation of BS can be adversely
affected by many factors. Among others, the main three issues are: resources
(availability, appropriateness, etc.), organisational culture and skills (matched
to the needs of the BS) (see Figure 7.9). Managers should endeavour to acknowledge (and understand) how these issues affect the organisation – to examine
the exact role and contribution each of these factors can have on the develop-

Figure 7.9 Key issues contributing to the success of the BS.
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ment and implementation of the BS, as optimal performance can be influenced
by how well these issues are understood. For example:
1
2
3

Should resources and corporate energy be spent improving organisational
culture and commitment?
Or should they be directed towards the provision of training?
Perhaps towards buying some new equipment?

Depending upon the organisation, these needs will vary quite considerably, but
the overall rationale should aim to prioritise these needs commensurate to their
expected contribution to securing BS success.
From a skills perspective, understanding how skills contribute to the successful delivery of the BS is also fundamentally important, as corporate skills are
needed to deliver the BS. In this context, training can greatly influence the
operation of the core business – often leading to improved business performance (Raghuram 1994; Mata et al. 1995). However, within the construction and
engineering industry, advances in IT have continued to place considerable
demands on personnel to acquire adequate skills to successfully implement and
manage this technology (Heng 1996; Warszawski 1996). However, the needs for
such training have not been given the appropriate level of support in organisations (Atkin 1987). This may be due to imposed financial constraints, or could
be influenced by the organisation’s inability to perceive the criticality of IT
training and its impact on the BS (Philip et al. 1995; Ward and Griffiths 1997).
Training should be prioritised to IT tasks deemed critical to the support (and
delivery) of the BS objectives. This requires an in-depth understanding of the
precise nature of all IT needs required to deliver the BS. For simplicity, these can
be categorised into three main areas, specifically, operational, managerial and
strategic needs (Goulding and Alshawi 1997; 2002; see Figure 7.10). These needs

Figure 7.10 Relationship of the business strategy to the IT training strategy.
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should be assessed and prioritised according to their perceived level of importance to the delivery of the BS, the details of which are entered into a company
log for subsequent delivery through the IT training strategy (ITTS). At this
point, it is necessary to determine the generic IT training needs (common to all
users) and specific IT training needs (required by the specialist users).
7.8.2 IT training and resource requirements
Organisations should obtain and deploy highly skilled IS/IT resources to meet
BS objectives. This process requires the development of skills and competences
to meet these needs; which, according to Ward and Griffiths (1997) can be
achieved in the following ways:

•
•
•
•

training new recruits from school or university
recruiting experienced staff from other organisations
training non-IS personnel in application skills
using external resources (on a long/short-term basis)

These issues are expanded in four key quadrants, as shown in Figure 7.11.
These quadrants highlight four areas where resources can be directed to satisfy
organisational needs; Key Operational, Support, Strategic and High Potential.
Managers can use this matrix to determine the most appropriate use of

Figure 7.11 Use of resources (Ward and Griffiths 1997).
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resources. For example, one option might be to “buy-in” specialist IT skills (in
the high potential quadrant) to transfer this knowledge through training into
the strategic quadrant. Other options could include trying to secure long-term
capability by moving operational and support resources to the strategic and
high potential quadrants.
Thus, training should not be undertaken on an ad hoc or piecemeal basis: it
requires a carefully considered and structured approach to map all needs (executive, managerial and operational) into a coherent and flexible training policy
linked to key BS deliverables and process enablers. Therefore, the procedure of
providing training can often consume a considerable amount of organisational
resources; from the outline conceptualisation of the need, through to the efforts
extended to designing, implementing and evaluating training outcomes.
Organisations should decide on the most appropriate and effective way of
providing training to address deficiencies in their IT skill base. This is normally
achieved by one of three options: buying in new skills, training existing staff or
a combination of both these options. All have relative merits and demerits, but
the amount of resources they consume will depend upon a number of issues,
ranging from the availability on in-house training expertise, through to factors
associated with the rate of technology transfer, and degree of cultural aversion
(Geber 1994; Ingram and Baum 1997; Subramanian and Lacity 1997). In contrast, there is a school of thought that suggests that training should not only be
used to address skills gaps, it can also be used to manage social and moral
obligations (Scarborough 1997), as the importance of social relations, and the
expertise needed to empower the adoption of new concepts, rely heavily upon
the distribution of knowledge to employees.
However, most organisations do not have sufficient resources to address all
their training needs (Sleezer 1993), the difficulty of which is often exacerbated
by the fact that the total costs involved with IT training are very difficult to
quantify and almost always underestimated (Robson 1997). This not only
includes the initial physical training costs, but also extends to include the time
“lost” whilst employees are being trained. If this situation prevails, it is necessary to assess and prioritise training into “essential” needs (core strategic and
support needs) and “desirable” needs (those that add benefit, but may not
directly contribute to the BS CSFs). It is therefore important to try to determine
the exact nature, scope and magnitude of all resources needed, as it often
becomes necessary to prioritise these to areas perceived to have the greatest
impact on business performance. These priorities can be determined using a
needs analysis approach.
7.8.3 IT training needs analysis: corporate vs
individual needs
The IT needs analysis exercise is a procedure used for determining the exact
skills and competencies needed to deliver the BS objectives. This process is
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undertaken primarily using a skills audit to identify the organisational training
requirements, the details of which are then assessed, prioritised, and placed in
an organisation log (or skills database). This log acts as a repository of knowledge, and is used specifically to determine the type and level of skills held in the
organisation; which can be later matched against the skills needed (the skills
gap) to identify the type, level and amount of training required. Furthermore,
the skills log can also be linked to the HRM strategy, to ensure that the balance
of skills to business need is optimally aligned.
The process of determining the exact nature and scope of IT training needs is
however often complicated by the diversity, structure and dynamics of organisations. For example, within the construction and engineering industry, large
organisations are often subdivided into smaller groups or subsidiaries (and
these may also be further subdivided into sections or divisions). This rationale
is often adopted to focus on specialist core operations, or to penetrate niche
markets; for example: design and build operations, engineering services, civil
engineering, contracting, housing, etc. This arrangement is shown in Figure
7.12. The internal structure of an organisation can therefore make it difficult for
assessors to gain an overall holistic understanding of the corporate skills held,
especially where a high prevalence of organisational subcultures exist, or where
large numbers of employees are present.
The representation in Figure 7.12 distinguishes an organisation containing
three discreet groups, each one of which contains a series of sections (or divisions). From the perspective of an IT training needs analysis, the skills audit
must therefore include all these areas. However, the dilemma facing managers is
that in some cases, groups may be allowed to operate independently from the
holding company, which can affect the way in which training resources are
allocated. Therefore, the needs assessment exercise is used to categorise the
explicit IT skills required at the corporate, group, and section level. This is
achieved by identifying the executive, managerial and operational needs in
each of these areas, as shown in Figure 7.13. For example, the executive needs

Figure 7.12 Large construction and engineering organisational infrastructure.
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Figure 7.13 Determination of IT skills – elicitation of needs.

normally embrace the strategic use of IT; whereas the managerial requirements tend to focus on the coordination and delivery of key objectives; and
the operational needs often concentrate on the functional task-dependent IT
requirements.
The needs analysis process should therefore reconcile all individual, task and
organisational goals (Leat and Lovell 1997; Mata et al. 1995) and balance them
against the corporate requirements and personal needs (McCuen 1998; Griggs
1997; Hamel 1991). Awareness of these issues is essential for control, and it is
therefore important that all these issues are ameliorated into one coherent
ITTS. The composition of the ITTS should include all the IT training needs –
from a corporate and group perspective, through to the individual and personal
needs.
Corporate and group needs
The division of organisations into groups and sections could, in some cases,
give these groups and sections complete autonomy from the holding organisation to set their specific business strategies independent of the parent organisation’s BS. This provision can allow a greater degree of flexibility to exploit niche
markets, without the necessary burden of being tied into the parent organisation’s BS and corporate infrastructure. In most cases however, the parent organisation will have a corporate BS that will need to be satisfied by the collective
actions of the separate groups’ activities, as shown in Figure 7.14.
Figure 7.14 identifies three separate groups; Group “A”, Group “B” and
Group “C”. Each of these groups has a separate BS. Their remit and extent is
represented by a solid-line circle, and the parent organisation’s BS is represented
by a dashed-line circle. In this representation, the collective BS’s of each of these
three groups can be seen to fulfil the parent organisation’s BS, and some degree
of overlap with strategies exists.
It is also evident from Figure 7.14 that an area of commonality is present in
the central core, where all three of the group’s BS strategies overlap. In this area,
the remits of each of the respective group’s BS can be considered similar to each
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Figure 7.14 Parent and group BS interrelationship.

other (or identical), and can be thus termed “generic” (common to all). The
skills needed in this middle core therefore assume a high degree of commonality
exists regarding the skills needed to perform each BS. It also follows that if these
skills are similar, then the IT training needs would also be of a very similar
nature. On the other hand, the section of a group’s BS that does not overlap
with any of the other groups’ BS, can be said to be unique to that group (and
therefore specific). This means that this portion of the BS can be termed “specific”, as little (or no) commonality exists in the BS (or subsequent training
requirements).
From a corporate ITTS perspective therefore, overlaps in business strategies
(with the prevalence of a high degree of commonality), can mean that all
duplicated efforts could be rationalised into one corporate generic ITTS (with
the specific IT training needs being delivered separately), an example of which
is shown in Figure 7.15.
Executive, managerial and operational needs
Organisations often have to balance a range of skills and competence to meet
business needs (K.R. Andrews 1987; Mintzberg and Quinn 1991). These
requirements tend to be fulfilled by roles, the denotation and classification of
which generally incorporate levels of seniority and responsibility. For simplicity, there are three main role categories used in a business environment,
namely executive, managerial and operational.
From an IT training perspective, executive needs often tend to focus on
strategic issues aimed at developing understanding and awareness of how IT
can bring about competitive advantage to their organisations and how to
successfully incorporate it into the organisation’s business practices. This
type of training usually includes issues such as IT-based core capabilities, IT
resource requirements, continuous improvement through IT, IT investments,
decision support systems, executive information systems and e-commerce.
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Figure 7.15 Specific and generic IT training provision.

From a management perspective, the IT training needs also tend to reflect some
of the executive needs, but these are often more general in nature, focusing on
control-related activities. Typical needs, for example, encompass developments
in project management (and planning software), using World Wide Web for
business benefits and electronic data interchange (EDI). Operational IT training
needs however are often more functional by nature and tend to focus on mainstream business requirements such as professional software packages and
exchanging and managing project information.
Whilst there will be some obvious differences in the type and level of IT
training required for each of these categories, there is also usually some area of
commonality, most notably in the use of mainstream packages such as word
processing, the Internet and e-mail applications. It is therefore important to
determine the exact nature, level and type of skills needed for each of these
categories in the context of the corporate deliverables. These should be
assessed, co-ordinated and prioritised according to their level of operational
and strategic importance. This process can be achieved using a simple needs
audit (as shown in Figure 7.16).
The needs analysis process is normally undertaken using a simple questionnaire, or a series of short tests to determine the prevailing skills levels and
corresponding level of training required. Clusters of needs can therefore be
readily identified from this matrix, enabling resources to be more effectively
targeted to meet the IT skills most in demand (albeit conscious of the BS needs
and allocated priorities).
Individual needs
Individual IT training needs are usually different from the mainstream generic
and specific training provision required at corporate and group level. These
needs are generally highly personal, and therefore difficult to justify from a
business perspective (Krogt and Warmerdam 1997). However, whilst these needs
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Figure 7.16 Managerial IT needs matrix.

may not directly benefit the organisation, line managers should contemplate
whether these issues could be incorporated into the wider context of the company’s HRM development plans, as this approach can often help secure commitment, which could improve employee motivation (Feeny and Willcocks 1998;
Neary and Yeomans 1996).
7.8.4 Barriers to success
Employees often find it difficult to accept that they do not have the skills
required to perform their jobs as a result of the expected change, which can
cause organisational friction (Neary and Yeomans 1996). Consequently, the
introduction of new technology in the workplace can often cause numerous
problems if it is not carefully managed (Bohn 1994), particularly where training
is required. Whilst it is generally accepted that employees will often need to be
trained (or re-trained) when new IS/IT strategies are deployed, this may also
mean that new roles and/or responsibilities are needed (Ross et al. 1996). These
issues can tend to cause barriers (and tension), which can have an impact on the
overall success of training.
Without change in human knowledge, skills and behaviour, change in technology, processes, and structures are unlikely to yield long-term benefits
(Cooper and Markus 1995). Managers should therefore appreciate that users
often have a resistance to the implementation of IT in the workplace and that in
some cases employees may never fully accept IT (Grindley 1992). Therefore, the

148

Learning organisations and strategies alignment

decision to implement IT-based solutions into an organisation must evaluate
the precise nature of the organisational environment in order to minimise risk
(Dhillon and Backhouse 1996). This deliberation should also encompass all
human issues and the socio-political factors that could influence success (Powell
and Dent-Micallef 1997).
The effectiveness of training can often be influenced by three main factors;
the organisation, participants, and the training session. The organisational
influence tends to embrace issues of culture, support, commitment, etc. whereas
the participants’ perspective embraces motivation and relevance; and the training session can influence the type and quality of training provided (which
includes the proficiency and competence of the training providers and the
teaching and learning delivery methods used). This relationship is shown in
Figure 7.17.
Resource and management barriers
IT training can often consume a considerable amount of organisational
resources, from the initial development of the ITTS, through to the costs
involved in the subsequent implementation and evaluation process. These costs
are almost always underestimated, as managers often fail to appreciate the full
resource implications of designing and implementing IT training initiatives
(Robson 1997). Resources are not always financial by nature, they can also
include other issues such as “time” and corporate “energy”. Managers should
therefore recognise the myriad of complexities that exist with training initiatives (Miles and Neale 1997), and the subsequent impact they can have on
resource allocation.

Figure 7.17 Factors affecting training effectiveness.
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On the other hand, the successful design and implementation of any ITTS
depends on the organisation’s prevailing management awareness and vision.
Managers’ decisions often directly (or indirectly) affect employees and implementing change. This can cause many difficulties, not because people are
resistant to change per se, but because of the way in which this change management process is managed. Furthermore, even the best intentions fail, not
because of the ideas themselves, but as a result of the way in which those ideas
are shared with individuals (Griggs 1997).
Success therefore, requires managers to fully appreciate “change”, the concept of which should embrace the appropriate motivational strategies needed
to satisfy the distinct needs of all personnel (M.I. Hall 1997). If managerial
attitudes remain defiant and reluctant to embrace change, barriers will develop
that could detrimentally affect the success of any organisational training
initiative.
Corporate environment and culture
Culture often encompasses many different notions and meanings, ranging from
beliefs, language and ceremonial acts (Meyer 1982), through to perceptions.
From an organisational perspective, te concept tends to encompass the internal
and external environment, and therefore embodies the whole essence and driving force of an organisation. Corporate culture is often ingrained and very
difficult to influence and change. It is affected by employees’ deep-rooted
values and beliefs, the nature and causes of which can often have far reaching
consequences (Mockler and Dologite 1995; Geletkanycz 1997).
The term “culture gap” is the difference between the values and perceptions
held by one person, group, or subset; against the perceptions held by others
(individuals, groups, or subsets). An example is to consider the views of management against operatives. Each have different perceptions of culture, of each
other, but neither are able to identify why this gap exists, how wide it is, or how
this gap can be closed. These differences therefore can often instil mistrust and
create communication problems, particularly where no common agreement on
social rules and protocol exists. Therefore, key cultural barriers must be
addressed to maximise shared beliefs and minimise any negative effects associated with misunderstanding. The process of resolving differences requires an
in-depth understanding into the root causes of all preconceptions (Mockler and
Dologite 1995), which may also require organisational subcultures to be integrated, before any attempt is made to bridge the culture gap (Grindley 1992;
Peppard 1995).
From an IT perspective, culture can affect the success of any IT initiative
(Davis 1993; Taylor-Cummings 1998), and cultural equilibrium (where all share
the same perception) can only be restored when IT becomes part of organisational culture (Earl et al. 1989). This can be achieved through effective management intervention, but this requires acknowledgement that people by their
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very nature are averse to change, and feel uncomfortable with issues that affect
their social standing and working practices (Johnson 1992). Communication
and training issues are therefore important to organisational success and whilst
managers may not be able to control culture, they can influence its evolution
(Walshman 1993). A congruence of shared values should therefore be sought,
which links all organisational personnel together – forming a set of shared
beliefs, perceptions and goals, directed towards one corporate philosophy and
vision (Gunning 1996).
7.8.5 Performance gap analysis
From a business performance perspective, understanding how IT skills can contribute to the successful delivery of the BS is fundamentally important. This
process should determine what IT skills and capabilities are required to bridge
the gap between what is needed, against the present skill and capability base
(Van Daal et al. 1998; Goulding and Alshawi 1999). Consequently, the difference between the required performance level and the actual level is termed the
“performance gap”, as shown in Figure 7.18. (The concept of the performance
gap is explained in Chapter 9).
The dotted line indicates the current performance level for area “A”, and the
dashed line identifies the target level to be achieved after training: both areas
shows the performance gap required for the operational, managerial and executive levels. Two performance gaps are identified – specifically, the “opportunity”
gap, and the “optimal” gap. The opportunity gap represents the immediate
shortfall in skills needed to meet performance expectations, whereas the optimal gap is the highest achievable skill level for that category. Target levels are set
by the training manager for the operational, managerial, and executive levels,
regarding the perceived impact and import these skills could have on the BS;
which in this representation indicates that the executives have the greatest
opportunity gap to address.

Figure 7.18 Performance gap analysis (Goulding and Alshawi 1999).
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Performance analysis can therefore be used to help mangers analyse the scale
and importance of the required training. Decisions can be made to rectify
performance deficiencies (or further improve skill levels) to maximise performance (Reiblein and Symons 1997). The design, development, and implementation of the ITTS must therefore focus on the planned management of change,
using gap analysis to measure performance achievement. In this context, corporate skills can be “matched”, “measured” and “evaluated” to targets –
especially the contribution the ITTS makes to the delivery of BS CSFs.
Skill and competence issues
The term “competence” can be used to define a particular level of skill, knowledge or observable characteristic (Prahalad and Hamel 1990), whereas skills
are essentially an amalgamation of human expertise and facilities, blended
together by the organisation, processes, systems and culture (Klein et al. 1998).
Skill and competence levels are therefore crucial for delivering organisational
success (Drejer 1996).
From a skills perspective, it is important to understand how skills are nurtured, developed and influenced. Klein et al. (1998) note that the development
of skills was often affected by the organisation, facilities and employees (see
Figure 7.19). Deficiencies in any of these three primary areas can have the
potential of affecting the development of skills. While the development of
competence within organisations can provide access to a variety of markets,
contribute significantly to the perceived customer benefits, and be difficult for
competitors to imitate (Prahalad and Hamel 1990)
Organisations should aim to build inventories of competence to meet business requirements, as these can be used to create product advantage (Hamel
1991; Klein et al. 1998), especially when aligned to the BS. They should
endeavour to match skill and competence levels to corporate capability, which
from an IT skills perspective is fundamentally important (Maloney 1997; Ward
and Griffiths 1997).

Figure 7.19 Corporate Skill Development Influences (Klein et al. 1998).
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Table 7.2 Skills audit questionnaire
Category

Description (spreadsheets)

1

2

3

4

A1
A2
A3
A4

Sort and categorise cost data
Produce a graph from data
Create external references to files
Produce simple macros for manipulating data

䊊
䊊
䊊
䊊

䊊
䊊
䊉
䊉

䊊
䊊
䊊
䊊

䊉
䊉
䊊
䊊

Note: 1 = no training; 2 = some training; 3 = intermediate training; 4 = full training

Skills and competence levels can be elicited using a skills audit questionnaire,
an example of which is given in Table 7.2. In this example, four categories are
presented (A1, A2, A3 and A4), and a rating of 1 to 4 can be scored in each of
these remits. This type of questionnaire can allow users (or assessors) to determine the type and level of training needed for the skill categories identified.
These questionnaires should be completed by all organisational personnel, the
results from which can then be collated by the training manager for subsequent
analysis.
The skills audit questionnaires can be used to identify training needs and
targets more effectively. Moreover, they can be used to highlight specific areas
of need from a corporate perspective (where clusters of need are identified).
These clusters are however better represented in the form of a histogram, as
shown in Figure 7.20. This histogram identifies that the majority of personnel
have chosen category “A3” as a particular area of weakness (which indicates
that training should be provided). However, if this category was not considered
“essential” to the delivery of the BS (or if training resources were limited), then
training resources should be diverted to those areas deemed to have a greater
impact on the BS (irrespective of the perceived need highlighted by the skill
histogram).
In summary, corporate skills should be aligned to meet the specific requirements of the BS (May 1999), and the skills audit can be used to determine the
current level of skills (and needs) of the organisation. This type of audit could

Figure 7.20 Histogram of skill requirements.
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also be used to identify and differentiate between generic and specific IT
training needs.
Generic and specific IT training needs
From an ITTS perspective, the executive, managerial, and operational needs
should be addressed using generic and specific IT training. This provision provides an opportunity to help direct resources more effectively (Shirazi et al.
1996). For example, generic training sessions could be used to deliver core IT
training issues, such as the use of E-mail and Internet communication, basic
software packages, general awareness of IT capabilities, etc., whereas specific
training could be used to address specialist needs, which could include EDI,
specialist software, etc. In large organisations therefore, this approach could
enable generic IT training to be provided by the holding (parent) organisation,
and any specific training needs could then be addressed at group level, as shown
in Figure 7.21.
The generic and specific IT training arrangement indicated in Figure 7.21,
identifies four groups for discussion; Group “A”, Group “B”, Group “C”, and
Group “D”. These groups all have a particular need for IT training to support
their BS, the level of which is identified by the height of the histogram. The
shaded area highlights the level of generic training provided by the parent
organisation. By default therefore, any training requirements above this line can
be classed as a “specific need”. Consequently, any group or subsidiary that
relied heavily upon IT (or had the majority of its IT training classified as
specific), would therefore need a higher proportion of group resources to fund
their training needs (as can be seen with group “D”).

Figure 7.21 Generic and specific IT training requirements.

154

Learning organisations and strategies alignment

7.8.6 IT training strategy development
The ITTS should be derived from the organisation’s main training strategy. The
remit of the ITTS should focus on delivering the appropriate IT skills and
competence required to meet the business need. The formation of such strategy
must recognise the following.

•
•
•
•

Organisations operate in a rapidly changing environment and the ITTS
should accommodate such change.
Knowledge, skills and competence form the basis of organisational intellectual capital (Joia 2000; Mayo 2000), and IT training should be geared to
meet current and future IT business imperatives.
Training needs are often variable, and the ITTS must be capable of being
amended to accommodate fluctuations.
Training (and learning) can be achieved in a variety of different ways, and
the effectiveness of each approach should be evaluated in context with the
business need.

Developing an organisational ITTS to meet the business need requires six
main stages to be undertaken. These range from the initial training definition
process, through to the feedback and evaluation stage (see Figure 7.22). This
process enables training managers to assess and review their procedural issues
regarding the precise role and scope of the ITTS. The first stage (defining)
identifies the parameters and issues that need to be addressed (including
the metrics required). The second stage (designing) requires managers to design
the boundaries of the training initiative (which is often governed by stakeholders, resources, or strict implementation timescales). The next three stages
(developing, documenting, delivering) are concerned with determining the most
appropriate teaching and learning strategies, documenting decisions and processes, and delivering training in accordance with these requirements. The
final stage (feedback) focuses on the evaluation process, where the impact of
decisions are measured and assessed against the learning outcomes achieved.
Details of this methodology are covered in Chapter 9.
In conclusion, the ITTS should incorporate strategies for measuring change
in knowledge, to evaluate the cost-effectiveness and impact of training (Goulding
and Alshawi 1997). This requires formal targets to be identified and defined,

Figure 7.22 The ITTS development process.
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and a demonstrable process (in the form of a training plan) through which this
can be achieved.
Monitoring performance
The allocation of physical and financial resources to IT training often has to be
justified to ensure resources are deployed appropriately (Michalski and Cousins
2000). This justification may not always be financial, but the precepts of which
should unequivocally prove that benefits have accrued from training. One of the
main vehicles by which this can be achieved is by demonstrating improvements
in organisational performance. This process should therefore highlight how
skills link to (and deliver) the BS CSFs to close the performance gap.
Training evaluation is normally undertaken in two stages, specifically, at an
interim stage (whilst training is being conducted) and post-training (after the
training has been completed). The interim evaluation stage assesses whether
training is being delivered in accordance with the training plan, and covers such
issues as progression, appropriateness, and satisfaction with the training providers. The post-training stage however, determines whether the expected
skills have been delivered, and the precise contribution they have made to the
performance gap.

Part 3

Improvement gaps
and tools
Maturity and readiness
of organisations

Chapter 8

Maturity of organisations and
process maturity models

8.1 Maturity concept
Maturity usually refers to the adoption of “good practice” within a framework
which encourages repeatable outcomes. It is defined by the degree to which
organisational processes and activities are executed following principles of
good practice. The adaptation of this concept is underlined by a number of
assumptions (Becta 2005):

•
•
•
•
•
•

organisations share common concerns about reliability, sustainability and
return on investment;
a continuous process of review across an organisation will promote continuous improvement;
while organisations are different, in general their development follows a
rational pattern;
the cumulative effect of a number of small, incremental changes can lead to
a qualitative change in how the organisation operates;
while change continues, there are clear plateaux with well-defined
characteristics;
increased organisational maturity leads to increased organisational
effectiveness.

Thus, the basic concept underlying maturity is that mature organisations do
things systematically while immature organisations achieve their outcomes as a
result of the heroic efforts of individuals using approaches that they create
more or less spontaneously. In general, maturity of organisations is related to
three main features (Harmon 2004):
1

2

Predictability: the degree of adoption of schedules, milestones, and goals.
Immature organisations often create schedules, but then often miss their
milestones or goals by wide margins. Mature organisations create schedules
and consistently achieve them.
Control: the consistency within which organisations meet their goals.
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Mature organisations always meet their goals with very little deviation.
Immature organisations, however, are not sure which goals will be met and
have little idea how and when a milestone will be achieved.
Effectiveness: achieving the right outcomes in an efficient manner. Mature
organisations achieve the precise goals they commit to achieve. Immature
organisations often achieve some, but not all, of their goals. Moreover, in
many cases, the quality may not be as good and the costs may be higher
than the organisation would like.

8.2 Maturity modelling
Klimko (2001) defines maturity modelling as a generic approach, which describes the development of an entity over time of which “entity” can be anything
of interest.
The simplest example of maturity model is the Maslow hierarchy where the
entity is the human individual. Maslow (1970) suggested that there is a hierarchy of human needs starting from physiological needs up to self-actualisation
needs going through self needs, love needs and esteem needs. During progress
through this hierarchy of needs all levels must be achieved to satisfy the human
needs.
The entity’s development is normally described in a simplified way using a
limited number of maturity levels. Each level is described by a set of criteria
that characterise an entity at that particular level. Levels are listed in sequential
order and the entity progresses from one level to the next one above without
skipping any in between.
The concept of “maturity models” was first introduced by IBM in the early
1980s to introduce systematic improvements in organisations’ processes. It was
noticed that the quality of software developed was positively correlated with
the quality of the processes used to develop it. Also, it was noticed that process
improvement had to develop in a series of steps, rather than simultaneously.
This concept has been widely adopted by organisations worldwide and, therefore,
over the past several years a number of “maturity models” have been developed
and used by organisations. These models were designed to support improvements in processes, products and delivery. They all aim to help organisations
benchmark themselves, to identify the next steps for organisational development,
and to illustrate the progression of benefits as an organisation matures.
The main principles of a maturity model are (Klimko 2001):
1
2
3

The development of an organisation is simplified and described with a
limited number of maturity levels, usually four to six levels.
Each level is characterised by certain requirements which an organisation
has to achieve on that level.
Levels are sequentially ordered, from an initial level up to an ending level
(the latter is the level of perfection).
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During development, an organisation can progress forwards, over time,
from one level to the next until it reaches perfection. No level can be
left out.

Maturity levels do not provide guidance on how to run an organisation. They
are a way to measure how mature an organisation is based on key processes
and practices. Therefore, a maturity level is indicative of the effectiveness and
efficiency of that organisation and the probable quality of its outcomes.

8.3 Maturity models and organisational capabilities
The resource-based models discussed in Chapter 5 indicate that in order to
develop an IS/IT capability in an organisation, that organisation not only needs
to make the necessary basic resources available but also to have the competencies to bind them together in the most efficient way. Peppard and Ward’s IS
Capability Model (Figure 5.5) shows that the right resources need to be
translated into roles and responsibilities in all concerned departments, i.e. those
that are affected by the implementation of the IS/IT system. New roles and
responsibilities should empower employees to challenge their work practices
and the impact they have on their current organisational structure and
processes. If successfully undertaken, these changes can bring about new competencies to organisations. However, this can only be realised if they are supported by the right investment and are considered in the business strategy of the
organisation.
The resource-based models can be utilised to explain the concept of progressive achievements of the maturity levels. Maturity models state that in order for
an organisation to migrate from one maturity level to another it has to develop
the necessary capabilities required by that particular level. According the
resource-based models, the development of an organisation’s capabilities is
highly dependent on the organisation’s culture and management structure. This
explains the difference in ability among organisations to develop IS/IT capabilities and hence the importance of adopting the concept of “learning organisations” as is explained in Chapter 5. Therefore, organisations that have the
ability to develop and successfully implement new capabilities will embrace the
requirements of a particular maturity model more effectively and efficiently
than those organisations which lack the ability to adapt to the new changes.
Similarly, product-based maturity models (e.g. Nolen, Earl, etc., see Chapter
3), show that organisations can only reach the level of strategic IT applications
when they have gone through the various stages of growth. The speed and
efficiency of such growth again depends on the organisation’s culture and management structure. Subsequently, the time and cost required to migrate from
one maturity level to another will vary from one organisation to another.
These issues raise an important challenge. Is there a “fast-track” for a low
level maturity organisation to reach a higher maturity level? This challenge
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becomes a key one if an organisation wishes to develop a core capability
(associated with a high maturity level) in order to improve its performance and
market share through competitive advantage.
In order to address this challenge, two highly related issues must be considered: time and resources which are required to develop organisational
competencies. Time is of essence to organisations particularly in competitive
markets. It is just not possible for an organisation to wait a long time to develop
the necessary competencies. However, these competencies cannot be effectively
developed without first creating the organisational learning environment and
the right work environment for them to be developed.
The time required to develop a particular capability is highly dependent on
the organisation’s current ability in pulling together the basic resources and
transferring them into an organisational capability. An organisation with flexible competencies can quickly and easily go through the progression ladder of a
maturity model compared to an organisation with limited competencies.
For an organisation to develop an IS/IT capability, it needs to evaluate its
current maturity level in terms of processes, structure and work environment so
that effective decisions can be made towards achieving such capability. In addition, developing an IS/IT capability to successfully implement IS/IT projects
does not only depend on employees at the IT department/unit but also it has to
reach out to all the concerned employees in other departments. For this reason,
managers need to have a “forward looking” management tool which will enable
them to
1
2

measure their current capabilities in the relevant areas, i.e. those that affect
the development of the required IS/IT capabilities
predict the required level of change and the associated resources to develop
the target capabilities.

Such a management tool should enable managers to address the above issues
by identifying the organisation’s “readiness gap” for developing and adopting
specific IS/IT capabilities. Also, it should provide them with a vision of how
best the required capabilities can be developed so that they are able to better
plan and utilise their available resources and competencies. Chapter 9 explains
the “readiness gap” in detail.

8.4 Process improvement maturity model: the case
of construction
Information technology has found an increasing role in improving business
practices of organisations, from improving the management of supply chain to
delivering high quality products and services with greater speed and less cost.
Highlights of such improvements can best be planned utilising the process
approach to business improvement. The latter has been increasingly favoured in
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investigating business efficiency and effectiveness as it provides descriptions of
work activities and places little emphasis on the vertical function boundaries of
organisations, i.e. the typical functional approach to managing organisations.
Reports like Egan (1998) stress the importance of the process approach for
improving the productivity of the construction industry.
8.4.1 Process capability and maturity
An organisation’s ability to devise and enforce processes is not the same as an
ability to perform them (Construct-IT 2000). Process capability enables organisations to predict the outcomes of a process before it commences, i.e. it is
forward looking. In contrast, process performance assesses the actual results of
a business process after the process has been completed and thus provides
historic data on the project, i.e. it is backward looking. Therefore, process
capability focuses on expected results and makes the outcome of the project
more predictable. This is an important issue for clients as well as for the construction organisations. As construction projects are often unique and can lead
to many challenges, an organisation with process capability can accurately
predict the expected outcome of these projects.
On the other hand, process maturity is the extent to which an organisation is
able to define, manage, measure and control its business processes. Having
process maturity implies that an organisation has the potential to improve
its process capability and suggests that business processes can be applied
consistently in projects.
8.4.2 Standardised Process Improvement for Construction
Enterprises (SPICE)
SPICE is a systematic step by step process improvement framework for the
construction industry which was developed at the University of Salford (Construct IT 2000). It specifically draws on the capability maturity model (CMM)
(see Section 8.6 of this chapter) and borrows many of its basic concepts and
adopts them into a construction specific framework.
The SPICE framework supports continuous process improvement based on
many small and evolutionary steps (Sarshar et al. 2000). It defines these steps in
five maturity levels, which lay successive foundations for continuous process
improvement. These maturity levels form a scale for measuring the capability of
a construction organisation’s individual processes and its overall process capability. They also provide guidelines on how to prioritise efforts at process
improvement.
Each level of maturity consists of a set of key processes (see Table 8.1). An
organisation can only be at one level of the model at any one time when it
satisfies that level’s key processes. If an organisation is at Level 1, but implements some of the key processes of Level 3 or 4, it is still considered a Level 1
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Table 8.1 SPICE maturity levels and key processes
Level 5
Continuously improving

Level 4
Quantitatively controlled
Level 3
Well defined

Key processes from original

• Process change management
• Technology change management
• Defect prevention
Key processes from original

• Quality management
• Quantitative process management
SPICE recommended key processes

• Organisation process definition
• Organisation process focus
• Integrated design and construction
management

• Construction life cycle engineering
• Training programme
• Peer reviews
Level 2
Planned and tracked

SPICE key processes

• Brief and scope of work management
• Project planning
• Project tracking and monitoring
• Sub-contract management
• Project change management
• Health and safety management
• Risk management
• Project team co-ordination

Level 1
Initial
Source: Construct-IT 2000

organisation. This is because each level lays successive foundations for the next.
By following these levels, an organisation can achieve effective and continuous
improvement based on incremental steps.
Most of the efforts of the SPICE project concentrate on defining and raising
confidence at Level 2 of the model, i.e. “Planned and tracked”. As shown in
Table 8.1 eight key processes are identified:
1
2
3
4
5
6
7
8

brief and scope of work management
project planning
project tracking and monitoring
subcontract management
project change management
health and safety management
risk management
project team co-ordination

Maturity models

165

Process enablers
In order to implement the SPICE framework, “process enablers” were established. These are activities that provide detailed features of the key processes that
an organisation must possess in order to yield successful results. They focus on
the expected results from a key process which indicates an organisation has
process capability before a process takes place, i.e. adopting a forward-looking
approach. These process enablers are:
Commitment: the organisation takes action to ensure the process is established and is lasting. Commitment ensures that leadership positions are
created and filled, and that the relevant organisational policy statements
exist.
Ability: describes the conditions that must exist before a process can be
implemented competently, i.e. resources, organisational structure and
training.
Verification: checking that activities are performed in compliance with the
agreed process. The focus is on external verification of processes.
Evaluation: involving basic internal process evaluation and reviews. The
focus here is on the project team’s internal improvement efforts.
Activities: describes the activities, roles and procedures necessary to
implement processes, i.e. planning, performing and tracking.

8.5 Case study 8.1: a client–contractor
collaboration
This case study is concerned with a “Pavement Team” which is a long-term
partnering project that maintains and develops aircraft taxi and runway infrastructure at an airport. The contract has an annual turnover of approximately
£20 million. Due to the nature of the contract, the project has ambitious goals
to reduce costs and delivery times whilst still maintaining or improving quality.
Prior to the SPICE study, the project was already committed to continuous
improvement in an attempt to achieve these goals, although such initiatives
focused specifically upon technical processes.
8.5.1 SPICE assessment
Two SPICE assessments were performed, one with the project management and
design team who were based off-site, the other with the construction management team who were based adjacent to the construction works. The assessment
involved the participation of ten and eight members of staff respectively, selected
from a vertical section of the organisation ranging from senior management to
agents, ensuring an unbiased view of the organisation’s performance. The
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SPICE performance benchmarks represented Figure 8.1 summarise the assessment findings.
The SPICE assessment noted the Pavement Team’s significant steps towards
the adoption of manufacturing philosophies as part of their technical process
improvement initiative. Moreover, the close physical integration of the client,
design and project management teams – the result of the partnering arrangement built into the contract – was highlighted as a major strength. However,
the assessment also highlighted several important deficiencies in the project’s
management processes. The partnering companies’ processes and systems were
poorly integrated, resulting in duplication of effort and poor coordination.
Significant cultural issues were also highlighted, such as the fragmented project
and site management teams, which restricted effective communication.
8.5.2 Recommendations
A workshop was carried out to discuss and generate improvement suggestions to
address these and other issues highlighted in the assessment findings. The SPICE
assessment culminated in a number of recommendations for consideration by
the project team. Here are some examples of the recommendations.

•

•
•
•
•

The systems and processes of the client and the major contractor are not
aligned and understood by both parties. In particular the client adopted a
process protocol which does not fit into the contractor’s processes. The
partnering companies need to integrate processes and systems to develop a
bespoke Pavement Team set of processes that reflect the unique way in
which the contract operates and which improve communication between
the project and site teams.
Develop a more rigorous induction programme for new staff. This is especially important due to the inevitable turnover of staff on a contract of this
length and the project’s unique operations.
The risk management processes need much improvement. Increase the
participation of the site management team in risk management to raise
awareness of risk mitigation activities at all levels of the project team.
Undertake a periodic review of the project’s processes and systems to
develop a culture of continuous improvement.
The client was at Level 1 of the model. Once the above recommendations
are implemented, the client will become Level 2.

8.5.3 Benefits
The project’s senior management team feels the SPICE assessment provides
them with increased visibility into the Pavement Team’s performance, and
provides a valuable aid in bridging the communication gap between senior
management and construction practitioners at a site level.
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The project director at the Pavement Team emphasises the following key
benefits from using the SPICE model:

•
•
•

highlights specific improvement areas they were previously unaware of
provides a base line for initiating improvements at a project level
demonstrates to the client transparent process improvement over time

The SPICE assessment highlighted significant opportunities for improvement
away from the technical issues the team had traditionally focused upon. Consequently, the project team is now planning to widen its process improvement
initiative to include management processes.

8.6 Maturity models: the case of e-government
E-Government is gaining popularity worldwide. In the long run, the eventual
success or failure of e-government will depend on the value it adds to citizens’
lives, its government services as well as the cost savings that can be achieved.
Some of the values e-government can add are:
1
2
3
4
5
6

24 hour and seven day accessibility
active citizen participation (Wimmer 2002)
open government (an essential component of e-democracy)
public access to information (Doty and Erdelez 2002)
avoidance of physical trips to government offices
avoidance on the part of the government to maintain brick and mortar type
facilities to handle citizen services (Kaylor et al. 2001)

Literature is replete with success factors for implementing successful
e-government systems. Some of these success factors are:
1
2
3

ensuring ability to use required technologies (Borins 2002)
educating citizens about the value of e-government (Jaeger and Thompson
2003)
developing methods and performance indicators

There are several challenges associated with e-government as well. The
General Accounting Office (2001) report identifies these challenges as:
1
2
3
4
5
6

sustaining committed executive leadership
building effective e-government business cases
maintaining a citizen focus
protecting personal privacy
implementing appropriate security controls
maintaining electronic records

Figure 8.1 SPICE performance benchmark.
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maintaining a robust technical infrastructure
addressing IT human capital concerns
ensuring uniform service to the public

The success of e-government projects, i.e. service transformation and IT
management in government organisations, can only be monitored, evaluated
and confirmed if their stated goals and objectives are measured. Hence,
performance measures should be defined for e-government projects to assess
their progress and success, giving the public assurance that these systems are
accountable to their customers (citizens, industry and other government organisations). Such measures should be developed with stakeholder input and
should be clearly documented.
The concepts of maturity models were adopted in e-government initiatives in
order to:
1
2
3

assess the maturity of processes within a government organisation
determine organisational readiness to deliver on an e-government agenda
guide the organisation in selection of appropriate process improvements
(M. Taylor 2003)

Layne and Lee (2001) present a four level model for the implementation of
e-government (see Figure 8.2).

Figure 8.2 Four stage implementation model for e-government (Layne and Lee 2001).
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The model proposes four sequential stages (levels) which a government
organisation might progress through to realise the full potential of e-government.
The initial level is the cataloguing level where government organisations upload
information and limited functionalities such as government forms and make
them accessible to citizens through the Internet. The second level is the transaction level where transactional capabilities are added to the website to allow a
customer to submit a form, a request, or make a payment online. The vertical
integration level involves the complete integration of back office processes
with the front end ones. The horizontal integration level is concerned with the
integration across government organisations.
In the UK, an e-government model was developed with a focus on reviewing
the capacity and ability of IT to support the UK’s electronic economy. The
model uses five stages to depict the maturity stages for delivering e-services. The
lowest stage illustrates organisations that do not have a clear vision, plans and
measurement process for delivering e-services. The highest stage depicts organisations that are mature and have an integrated, proactive approach towards
delivering e-services. This model was adopted by other countries and used to
compare a particular country’s service with other leading authorities.
All of these models are flexible enough to be implemented in most of the
situations. However, as Layne and Lee (2001) point out, most of the
e-government initiatives are chaotic and get unmanageable very soon. It seems
that government institutions worldwide are far from maturity, cost savings,
revenue generating and downsizing, in contrast to what the rhetoric suggests
(Moon 2002). So far, it has led to mild encouragement at best regarding the
internet technologies to reinvigorate local governance (Musso et al. 2000). One
of the major reasons for this drawback has been the technology-driven
implementation methodologies for e-government. Typically, Stage 1 is a simple
website; stage two builds up on the first stage and incorporates a two-way
communication through electronic data interchange and e-mails. Stages 3 and 4
involve implementing an enterprise-wide system like an ERP and integrating
the current system with the ERP. For the Hiller and Balenger (2001) model the
fifth stage involves adding technical features like encryption and authentication, chat rooms, more sophisticated interfaces and a seamlessly integrated
system. As is apparent from this description, these models are technology
driven, and move from one stage to the other progressively incorporating more
advanced technology. The success of an IT project, as explained in Part 1, is
driven more by the attention paid to organisational issues and process
improvement, rather than the technology used to implement it (Arif et al.
2006).
However, a number of e-government models have started to give more attention to the organisational soft issues. Based on the UK e-government five-level
model, an e-government model was presented by the government of British
Columbia (M. Taylor 2003; see Figure 8.3). In this model, the degree of ICT
maturity consists of four measurable components.
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Figure 8.3 E-government maturity model (M. Taylor 2003).

Environment measures the extent of the existing supporting activities to
the online services, e.g. a clear e-service vision, politician support and legal
and regulatory frameworks.
Readiness measures how “ready” citizens and businesses are to adopt and
use e-services that are available, e.g. do citizens have the required skills?
And can they easily access technologies that support e-services?
Uptake measures the usage and level of adoption of e-service, e.g., determining how broadly an e-service is adopted by citizens.
Impact measures the impact that occurs within the different stakeholder
groups as a result of using e-services, e.g. allowing citizens to avoid waiting
in lines to obtain licenses.

8.7 Other maturity models: the case of
software development
This section briefly covers other maturity models, which exist intensely in the
literature, in the field of software development. In contrast to the product-based
measurement models, explained in Chapter 3, these models are process-based
maturity models that are developed as IS/IT measurement tools.
A number of process-based maturity models were developed in the software
industry with the aim of improving the final developed product. Some of these
models are: Capability Maturity Model, People Capability Maturity Model
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(People-CMM), Personal Software Process, Team Software Process, Structured
Process Improvement for Construction Enterprises, Trillium, Bootstrap, Software Process Improvement and Capability dEtermination (SPICE), and TickIT.
The following sections briefly explain each of these models.
8.7.1 Capability Maturity Model: the staged view
The most well-known method for assessment of the software development processes is the Capability Maturity Model (CMM) (Paulk et al. 1993). Capability
models began with SW-CMM which was created by the Software Engineering
Institute (SEI) of Carnegie Mellon University in response to problems in the
software industry such as late, poor-quality, and overrun software projects
(Gibbs 1994). The model was requested by the US Department of Defense so
that it could characterise software organisations with the potential to be a
contractor to the DoD’s software products.
The SW-CMM established a five level ladder of process maturity for organisations to climb (see Figure 8.4). An organisation improves several key aspects
of its processes – called key process areas (KPAs) – at a time, in order to achieve
a new maturity level, and then improves additional areas required for the next
level. A KPA has one or more goals describing what should be achieved in that
KPA in order for an organisation to be elevated to the next level of maturity.
The model also provides the activities that help organisations to implement the
goals for each of the KPAs’ requirements.
8.7.2 Continuous Capability Model (SE-CMM): the
continuous view
In December 1994 a new group of eight organisations, in collaboration with SEI
Carnegie Mellon University, adapted the SW-CMM version and released a new
version known as “SE-CMM”. The EPIC group (Enterprise Process Improvement Collaboration) then released the approach’s appraisal method in the
following year, 1995.
This model uses an architecture called the “continuous” view, derived from a
draft of the international Software Process Improvement Capability dEtermination (SPICE) project guidelines (see El Emam et al. 1998). The model is divided
into areas for improvement called process areas. A process content is evaluated
by assessing compliance with a set of base practices that constitute a process
area. Process maturity is evaluated by applying a generic scale of levels to each
process area separately.
Each subsequent level is achieved by incorporating the process maturity
elements (generic practices) associated with that level. Essentially, generic practices address the manner in which the process content is performed. For example,
eventually there is a plan and a process for defining operational concepts,
and people are trained to define operational concepts in the manner that the
organisation has measured to be most effective.
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Figure 8.4 SW-CMM key process areas (Paulk et al. 1993).

The model allows the organisation to determine the maturity of each process
area separately and does not prescribe an order in which the process areas
should be implemented. The continuous-view consists mainly of a generic nonindustry-specific measurement (generic practices), which makes it suitable for
use as an integrated part of a larger “general” model that can assess the overall
organisational maturity.
8.7.3 Capability Maturity Model Integration (CMMI)
SEI also introduced the CMMI which integrates the staged-view SW-CMM and
the continuous-view SE-CMM. This section briefly shows how the staged- and
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continuous-view architectures are implemented, and highlights similarities in
the concepts behind the levels.
Staged-view architecture
SW-CMM (Paulk et al. 1993) looks at an organisation’s maturity in a single
collective view, as shown in Figure 8.4. Compliance with a KPA in a staged-view
model is binary (the organisation’s processes comply or they do not). The
organisation increases its maturity by complying with additional KPAs and in
the order fixed by the model. The initial level in the staged-view model is Level
1, which indicates that the organisation does not fully comply with the Level 2
KPAs.
At the lowest maturity level of the model, the software development process
is implemented in an ad-hoc manner where different approaches are used for
different software products. In many cases, budget and time estimates are not
met. The quality of the products is unpredictable as it is based on an individual’s effort, knowledge and experience. The organisation has to introduce
basic management activities to rise to the second level of the model, the
“Repeatable” level. At this stage, more uniformity is brought into the software
development process in such a way that the organisation is capable of producing products in similar ways with similar quality. Quality assurance and
configuration management are important for the transition from Stage 1 to
Stage 2 in SW-CMM.
As the organisation rises to the third level, the “Defined” level, it should
become capable of describing and managing its software development processes
according to standards. As the organisation becomes familiar with the main
parts of its standardised development processes, it can then control them.
In order for the organisation to achieve the “Managed” level, it needs to quantify data regarding the software development processes. This data should be
analysed and used in establishing estimates for planning and changes.
The highest maturity level of SW-CMM is the “Optimising” level. At this
level, the organisation continuously improves its processes. This includes seeking and eliminating root causes of product and process defects, as well as
incorporating new technology as appropriate. The organisation should be capable of developing processes as dictated by the characteristics of the product to
be developed.
Continuous-view architecture
In the SE-CMM, a continuous model, an organisation first achieves Level 1 in
a process area by performing all of the process area’s base practices in any
manner. Not performing the base practices will earn the organisation a Level
0 – the initial level in continuous-view models – in that process area. To
improve the capability of a process area beyond Level 1, an organisation
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should comply with additional generic practices in the way it performs the
base practices.
For each level of the SE-CMM, the generic practices are based on the same
principles as the corresponding level in the SW-CMM. SE-CMM Level 2 generic practices, for example, address project management discipline, as applied
to a process area. This means that an organisation can achieve Level 2 in “Verify
and Validate System”, for example, if its projects perform all the process area’s
base practices and allocate adequate resources to perform the validation and
verification activities. The organisation needs also to perform all of Level 2
generic practices such as assigning responsibilities for preparing and performing the necessary tests and analyses, and documenting the project’s test and
other verification processes.
If these project processes are tailored from an organisational standard set of
test processes, using organisationally approved tailoring guidelines, and if the
organisation uses well-defined data and performs appropriate reviews including
peer reviews where needed according to Level 3 generic practices, then the
organisation achieves Level 3 in “Verify and Validate System”, and so on for the
rest of the levels regarding all of the 18 process areas covered by the model.
Staging and equivalent staging for continuous-view models
“Staging” is a concept by which a continuous-view model can be made to
behave like a staged-view model (see Bate 1995; SEI 1999). A capability level
profile is a list of process areas and their corresponding capability levels. The
profile may be an achievement profile when it represents the organisation’s
progress for each process area while climbing up the capability levels. Or the
profile may be a target profile when it represents an objective of process
improvement. A target staging concept defines an order in which process areas
of a continuous model are to be addressed and their associated requirements
(generic practices) on capability levels to be achieved. Achieving those capability level ratings in that subset of process areas and associated generic practices
earns the organisation an overall maturity level rating. Equivalent staging is
a target staging that is defined so that the results of the target staging can
be equivalent to the maturity levels of the staged representation. Such staging
permits benchmarking of progress between organisations, enterprises, and
projects, regardless of the CMM representation view used (SEI 1999).
8.7.4 People-CMM
In addition to the CMM, SEI also developed People-CMM (also known as
P-CMM) (seeSEI 2001). The aim of this framework is to develop and manage
the knowledge, experience and motivation of employees in the organisation.
Just as in CMM, the maturity of the organisation, with regard to human
resource management, is charted and improvement priorities are indicated.
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The P-CMM, is an adaptation of SW-CMM concepts focused on developing
the organisation’s human capabilities, especially in software and information
systems development. The motivation for the P-CMM is to radically improve
the ability of software organisations to attract, develop, motivate, organise and
retain the skills needed to steadily improve software development capability
(SEI 2001).
The strategic objectives pursued in the P-CMM are to:

•
•
•
•

improve the capability of software organisations by increasing the capability of their staff;
ensure that software development capability is an attribute of the organisation rather than of a few individuals;
align the motivation of the staff with that of the organisation;
retain assets (i.e. people with extensive skills and capabilities) within the
organisation.

Figure 8.5 depicts the key process areas within each maturity level and
lists activities to be performed to progress between levels. As in SW-CMM,
People-CMM consists of five maturity levels.

•
•
•

•

•

Level 1 is the “Initial” level.
Level 2 focuses on introducing basic discipline into workforce activities
providing key process areas within work environment, communication,
staffing, performance management, training and compensation.
Level 3 is the focus on the identification of organisation’s competencies and
using its people’s management activities to enhance them. The key process
areas at this level are knowledge and skills analysis, workforce planning,
competency development, career development, competency-based practices
and participatory culture.
Level 4 introduces a quantitative management view on improving people
management capabilities and in establishing teams based on competence.
Key process areas at this level are: mentoring, team building, team-based
practices, organisational competency management and organisational performance alignment.
Level 5 covers issues that address continuous improvement methods for
competence development at an organisational and an individual level. Key
process areas at this level are personal competency development, coaching,
and continuous workforce innovation.

Table 8.2 lists the key process areas assigned to process categories. There are
four of these categories: developing capabilities, building teams and culture,
motivating and managing performance, and shaping the workforce. As shown
in Table 8.2, the P-CMM includes the following activities in the defined KPAs
for this model:
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Figure 8.5 P-CMM key process areas (SEI 2001).

•
•
•
•
•
•
•
•
•

staffing (includes recruiting, selection and planning)
managing performance
training
compensation
work environment
career development
organisational and individual competence
mentoring and coaching
team and culture development
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Table 8.2 P-CMM key process areas assigned to process categories
Category

Developing
capabilities

Building teams
and culture

Motivating and
managing
performance

Shaping the
workforce

5. Optimising

Continuous
capability
improvement

Optimise
integration of
processes

Organisational
performance
alignment

Continuous
workforce
innovation

4. Managed

Mentoring
Competency-based
assets

Empowered
Workgroups
Competency
integration

Quantitative
performance

Capability
management

3. Defined

Competency
development
Competency
analysis

Workgroup
development
Participatory
culture

Competency-based
practices
Career
development

Workforce
planning

2. Repeatable

Training and
development
Compensation

Coordination
and
communication

Compensation
Performance
Management
Work Environment

Staffing

Maturity levels

1. Initial
Source: SEI 2001

8.7.5 Personal Software Process (PSP)
The original drive for developing the PSP came from reservations raised regarding CMM. Many viewed CMM as being designed for large organisations, and
did not see how it would be applied to individual work or to small project
teams. As a result, PSP was developed to adapt 12 of the 18 CMM key process
areas (Version 1.1) to improve the work of individual software developers. The
purpose of PSP is to make individual software developers aware of their own
software development process in order to improve the quality of that process,
its predictability and the quality of the result. PSP is introduced on the basis
of a training course which offers the opportunity to learn and apply PSP
(Humphrey 1995).
PSP was based on the notion that improved personal process discipline can
help to increase the effectiveness of individual software engineers. It was also
felt that as the individual software developer’s performance improves, the performance of the teams he/she is part of would also be more likely to improve.
PSP is a self-improvement process designed to help individual engineers to control, manage, and improve the way they work. It is a structured framework of
forms, guidelines and procedures for developing software. If properly applied,
PSP provides the individual software engineer with historical data that helps in
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scheduling tasks and meeting them, which makes the software engineering work
predictable and more efficient.
Relationship between PSP and CMM
Organisations are generally interested in the personal process because they see
it as an efficient way to bring process improvement benefits to small projects
and organisations. Other groups see it as a way to avoid much of the cost and
the organisational disruption of a major improvement effort. While PSP can
greatly facilitate process improvement in both large and small organisations or
even at an individual level, it should not be viewed as a replacement for an
organisational process improvement effort. The two, in fact, are complementary.
However, organisations near the CMM Maturity Level 2 – the “Repeatable”
level – or above, are likely to be most successful in introducing the PSP. In
contrast with the CMM, the PSP does not provide for an assessment technique
to identify the PSP maturity level.
8.7.6 Team Software Process (TSP)
This model is introduced by SEI as an intermediate level, after CMM for the
entire software development organisation and PSP for the individual software
engineer, in which their processes can be mapped and improved (Humphrey
et al. 1999). When organisations started process improvement from the initial
level of any CMM model, the PSP leads software developers to how to address
their tasks in a professional way. Once software developing teams are well
acquainted with PSP, they need to start focusing on applying Team Software
Process to their projects. TSP guides developing teams in launching, planning
and managing their projects. Perhaps most importantly TSP shows managers
how to provide leadership in guiding and training/coaching their teams to
produce successful projects. TSP has five objectives:
1
2
3
4
5

To establish self-directed teams that plan and keep track of their work
progress, establish goals, and control their plans and processes
To guide managers how to train/coach and motivate their teams and how
to perform at their best
To speed software process improvement
To provide improvement guidance to the more mature organisations
To facilitate an educational system of industrial-grade team skills

TSP guides teams through the four typical phases of a software project.
These projects may start or end on any phase, or they can run from beginning
to end, as illustrated in Figure 8.6.
Before each phase, the team goes through a complete launch or relaunch,
where they plan and organise their work. Humphrey et al. (1999) state that if
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Figure 8.6 TSP structure (based on Humphrey et al. 1999).

team members are well acquainted with PSP it is adequate to have a four-day
launch workshop which offers guidance to complete a project phase. In this
workshop, TSP teams produce:

•
•
•
•
•
•
•
•
•

written team goals
team roles’ definition
process development plan
team quality plan
project support plan
overall development plan and schedule
detailed next-phase plans for team members
project risk assessment
project status report

For each of the subsequent phases a two-day relaunch workshop is needed
to provide the team with guidance. In the final launch step the project team
conducts a review of the plans and risks and conducts weekly meetings. The
team also produces periodical status reports for project stakeholders.
The CMM, PSP, and TSP provide an integrated three-dimensional framework for process improvement (see Humphrey 1998a, 1998b, 1998c). CMM has
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18 key process areas, and the PSP and TSP guide engineers in addressing almost
all of them. These methods not only help engineers to be more effective, but
also provide the in-depth understanding needed to accelerate organisational
process improvement.
8.7.7 Bootstrap
Bootstrap is a normative process-based assessment approach for the improvement of the software development process of organisations (see Kuvaja et al.
1994). It was developed by an ESPRIT project sponsored by the European
Commission from 1990 to 1993. The aim of the project was to develop a useful
method for software quality improvement, to be European-cultured for the
European market rather than the US-cultured CMM, ISO and others. One
of the major differences between CMM and Bootstrap is the emphasis that
Bootstrap places on the strength and weakness profile of an organisation in
contrast to the maturity levels of CMM. A software-developing organisation
does not need to master all processes to achieve a higher level. All processes are
analysed to see if the organisation implements them adequately.
Apart from the primary development processes such as requirements of
software development (analysis, design, implementation and testing), Bootstrap
also investigates supporting processes (see Figure 8.7). Examples of these are
project management, quality management, configuration management and in
particular, the generic management practices such as the relationship with
customers and users, human resource management and process improvement.
A major difference between CMM and Bootstrap is that CMM requires
all processes at a given level and below to be implemented to achieve that
level, while a Bootstrap level is achieved based on the average of multiple
processes in an organisation. For example, if an organisation implements all
but one of Level 2 processes and implements some of Level 3 processes, a
Bootstrap assessment may measure Level 2, while CMM assessment will be
Level 1.
8.7.8 Trillium
The Trillium model is used by Bell Canada to assess the product development
and support capability of prospective and existing suppliers of telecommunications or IT-based products (Trillium 1996). It provides key industry practices
which can be used to improve an existing process. The model is based on SEI’s
Capability Maturity Model (CMM) Version 1.1 and covers ISO 9000 series,
among other standards.
The goal of the model is to provide a means to initiate and guide a continuous improvement programme. The model is used in a variety of ways:
to benchmark an organisation’s product development and support process
capability against best practices in the industry. Also it can be used for
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Figure 8.7 Bootstrap architecture (based on Kuvaja et al. 1994).

self-assessment to help identify opportunities for improvement within a product
development organisation, and in pre-contractual negotiations, to assist in
selecting a supplier.
There are five maturity levels and eight capability areas within the Trillium
model. Each capability area contains practices at multiple Trillium levels. For
example, Management spans over Levels 2 to 4, while Quality System spans
over Levels 2 to 5. To achieve a Trillium level, an organisation must satisfy a
minimum of 90 per cent of the criteria in each of the eight capability areas at
that level. Levels 3, 4 and 5 require the achievement of all lower Trillium levels
(i.e. levels cannot be skipped).
8.7.9 SPICE and TickIT
An adaption of ISO 9000 standards specifically into the software industry
resulted in the SPICE (Software Process Improvement and Capability Determination) (ISO 15504) (see El Emam et al. 1998) and TickIT models (see Hall
1997). SPICE is a worldwide collaborative effort to support the development of
a new international standard for software process assessment. Using this model
it is possible to report assessment results on a scale of capability from 0 to 5,
with each level reflecting specific and incrementally significant issues in managing and improving software development and acquisition. A comprehensive
series of user trials was incorporated into the SPICE plans.
Like SPICE, TickIT (Hall 1997) is a certification scheme but developed for
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the European market. It was developed by the British Department of Trade and
Industry (DTI) and the British Computer Society (BCS) to apply ISO9001. The
aim of developing this scheme was to create a detailed method for organisation,
procedures and rules for a Software Sector Certification Scheme (SSCS) which
would cover the assessment and certification of an organisation’s software
quality management scheme.

Chapter 9

Organisational readiness
Bridging the gap

9.1 Gap analysis (performance analysis)
One of the most commonly used techniques for business improvements is
gap analysis. This technique is based on two performance levels – current
and target. The current performance level identifies the current status of the
business function (or indeed any other organisational matter) in terms of
the pre-identified evaluation criteria. The target performance level identifies the
desirable status for this particular business function and is measured by
the same evaluation criteria. The difference in the value of the evaluation criteria between the current and target performance levels is known as the
“opportunity gap”. This gap can provide an organisation with a focus and
guidance on how best to progress from the current to target performance. The
scale and importance of this gap enables managers to assess the subsequent
likelihood of this affecting the key business strategy deliverables, thereby
enabling corrective action to be taken as appropriate.
In addition, gap analysis is a technique that can be used for measuring performance achievement against set targets. It is particularly useful for measuring
outputs of an activity over a period of time.
For example, Figure 9.1 highlights three main areas for performance analysis:
Area “X”, Area “Y” and Area “Z”. The performance target achievement levels

Figure 9.1 Performance analysis chart.
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for each of these areas are represented by the dashed line. From this representation, it can be seen that the greatest area for improvement rests with Area “Y”.
In this context, if this activity was classed as critical to the delivery of the
business strategy’s objectives, then resources should be prioritised accordingly
to this area in order to address performance deficiencies and close the identified
performance gap.
Also this technique can be utilised to address cultural problems in organisations brought about by employees’ deep-rooted values and beliefs. The term
“culture gap” is the difference between the values and perceptions held by one
person, group, or subset and the perceptions held by others (individuals,
groups, or subsets). For example consider the views of management and operatives: each have different perceptions of culture and of each other, but neither is
able to identify why this gap exists, how wide it is, or how this gap can be
closed. If such a gap is not effectively addressed, these fundamental differences
can often instil mistrust and create communication problems, particularly
where no common agreement has been reached concerning social rules and
protocol.
Gap analysis is a valuable tool used for controlling resource-driven activities
over time (to predict trends), the mechanics of which can often be applied
to a variety of different process areas. Whilst these areas usually embrace production-related activities, the analysis can also be extended to include skills
development (Van Daal et al. 1998), intellectual capital (Joia 2000), gaps in IS
and IT (Ward and Griffiths 1997), gaps in culture (Ward and Griffiths 1997) and
even human resource management (HRM) issues. Furthermore, from a strategic perspective, it can also be used to identify gaps in organisations’ capabilities in relation to the opportunities and threats associated with the external
environment (Harrison and Pelletier 2000).
The accuracy of the gap analysis technique is highly dependent on how the
business function under consideration is measured and what criteria are used,
not only to measure its current performance but also to measure progress of
improvement on the path of achieving the target level. The following section
briefly explains three of the available techniques that can assist organisations to
identify the opportunity gap.

9.2 Measuring the opportunity gap
9.2.1 Benchmarking
Benchmarking is a process that attempts to measure the performance of one
company (or activity) against the performance of another. It is thought to have
originated in the 1970s with the Xerox Corporation in the USA, where it helped
the company improve competitiveness and stay in business.
The main rationale of benchmarking, however, is to establish and measure
“best practice” in processes deemed critical to the delivery of BS objectives. It
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can be used as a catalyst for change (see Pickrell and Garnett 1996), and if used
appropriately, can help organisations manage the transition of change more
effectively. Therefore, it is a dynamic and evolving process, the results from
which can enable organisations to continuously develop and evolve, and to
generally perform better in the marketplace. In addition, it also allows performance gaps to be identified (see Karim et al. 1997; Mohamed and Tilley
1997). However, the actual procedure of benchmarking can only be undertaken
if the processes to be benchmarked are fully understood (and are capable of
being measured against).
Benchmarking is normally undertaken with competitors in a similar
environment and market sector (“best in class” or “world-leaders” if possible),
therefore enabling cognate comparisons to be made which will facilitate
continuous improvement (Davenport 1993). In addition, there is a school of
thought that suggests that benchmarking should also be applied across other
industry sectors irrespective of discipline (Clark et al. 1999; Atkin 2000), which
could offer complementary insight (and corresponding business benefits), especially where generic processes exist.
Users of benchmarking must however be aware of its limitations, as the
factors that influence success are not always readily available. Furthermore, the
choice of company to benchmark against can also provide a further set of
difficulties, as narrow differences can often lead to misinterpretation of findings. This can also be adversely influenced by ethical and legal issues (Spendolini 1992), or through insufficient knowledge of the exact processes being
benchmarked against.
9.2.2 Balanced scorecard system
The balanced scorecard (BSC) is a conceptual framework developed by Kaplan
and Norton (1992) to assess the impact of decisions on the business. It is
used to translate the corporate mission and strategic objectives into a set of
performance indicators. These performance indicators are divided into four
perspectives.

•
•
•
•

Financial – targets, profit turnover, etc.
Customer – quality, service, stakeholder needs, etc.
Internal business processes – processes, performance, objectives, etc.
Learning and growth – skills, capabilities, change issues, alignment, etc.

The BSC methodology enables users to set targets and measure progress for
each of these four perspectives, in an attempt to overview and determine the
company’s position. This process identifies areas for improvement, and places
“value” on results. All targets have milestones, the structure of which establishes the strategic direction. The BSC can also be used to accommodate generic
performance measures matched to corporate goals. Later refinements to this
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framework focus on using the BSC as a strategic management system (Kaplan
and Norton 1996). These developments invite managers to concentrate on
improving or re-engineering those processes deemed critical to organisational
strategic success. It also enables the BS to be aligned to predetermined “action”
criteria.
9.2.3 SWOT analysis
The SWOT (strengths, weaknesses, opportunities and threats) analysis is an
analytical tool used to form (and shape) the business strategy. The procedure is
also known as “situation analysis”. Its main purpose is to identify strategic
pointers, to focus resources and capabilities effectively (Robson 1997). It normally considers the following issues:

•
•
•
•
•
•
•

Resources – financial health of the company, etc.
Products offered – appropriateness, etc.
People – skills, competence, leadership, motivation, etc.
Assets and liabilities
Organisational structure – corporate strategy, level of culture, etc.
Market influences – present and future
Competitors – effect on organisation

These issues are condensed into the SWOT analysis, allowing the organisation to use its strengths to exploit opportunities, address weaknesses and defend
against threats (Ward and Griffiths 1997). Strengths include issues that the
organisation is good at, such as core capabilities, or a distinct product. Weaknesses, however, include items that the organisation needs to address, covering
resources issues, skill levels, inability to respond to change, etc. Opportunities
are areas that the organisation could exploit, which often includes new markets,
mergers, etc. Whereas threats are the immediate dangers facing the organisation,
which tend to include any immediate and pressing issues, such as competitors
(but can also embrace technical, economic, physical, political and social
factors).
The SWOT analysis can provide organisations with a structured and systematic method for clarifying purpose (to achieve business focus and direction).
Furthermore, additional benefits from this approach can be derived by cojoining this technique with other business performance measures (Lee and Sai
On Ko 2000). However, managers should be aware that, whilst core capabilities
and resources should be coordinated to support and underpin the business
strategy, this must be tempered by balancing opportunity with competence
(K.R. Andrews 1987).
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9.3 IS life cycle and organisational readiness
9.3.1 Life cycle of IS
In Chapter 7 it was explained that IS can potentially bring about improvements
and strategic advantage to organisations if IS strategies are aligned with business strategies. A number of tools already exist to assist organisations in developing IS strategies in support of the business strategies. (This is the first phase
of initiating information systems in organisations. See Figure 9.2). For example,
organisations can adopt strategic information system planning (SISP) to identify and prioritise IS that can best support and meet their business objectives.
This task is either carried out by the organisations’ IT departments, if there is
an in-house capability to do so, or by specialised consultant organisations. This
phase leads to the identification of business-critical information systems which
are necessary to improve business performance or create a competitive advantage for the organisation. Once this phase is completed and the recommended
information systems are approved and budgeted for, the development and
implementation phase normally commences under the control and management of the organisation’s IT department. At this phase the focus of the organisation shifts to ensure that the new system is successfully developed (or customised, if it is a third-party product), implemented within time and budget,
and that it meets its predefined objectives (see Figure 9.2).
The development and implementation phase is a “product oriented” phase
where the main focus of the development team is on issues critical to the
development and delivery of the product such as project management, development process, aligning business processes with the system’s functions, user
satisfaction and resource utilisation. The implementation process of the new
system can either follow a “big bang” approach or a gradual approach to
minimise risk. Once it is implemented, the system is then assessed to examine
its value and contribution to the organisation by adopting approaches such as
those explained in Chapter 3.

Figure 9.2 IS lifecycle phases.
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9.3.2 IS success and organisational readiness
The above approach to the life cycle of IS has been followed since the 1970s.
Clearly the effectiveness of this approach is challenged due to the high percentage of IS failure, i.e. those projects that failed to achieve their intended business
objectives (as explained in Chapter 3). As previously mentioned, the main
reasons for systems’ failure are related to organisational soft issues such as
business processes, management structure, change management, people and
culture. This implies that organisations were not in a state of readiness to allow
them to absorb the new systems into their current work practices. Typically,
new systems are “alienated” from organisations’ work environment either during the development and implementation phase and therefore disregarded
before completion, or after the completion of this phase and therefore resulting
in unused systems. To address this problem effectively, an appropriate organisational culture and learning environment must exist prior to the commencement
of the system’s development and implementation phase, in which information
systems are considered as essential to the business and an integral part of the
organisation’s resources infrastructure – particularly by its top management –
and are supported by a flexible work environment which is ready to accept
change (see Chapter 5). This environment is necessary for the successful implementation of the newly proposed information systems and also has a significant
role to play in initiating innovative information systems in support of the business objectives, i.e. influencing the outcome of the first phases of the IS life cycle
(see Chapters 5 and 8).
The resource-based models further explain the above facts and show that if
an organisation is to develop an IS capability it has to have competencies to pull
the right resources together in the most efficient way within the organisation.
This involves the creation of a responsive work environment with a high level of
experience in process management, skilled and empowered employees, and
appropriate management structure and schemes. Hence, successful implementation of IS requires an organisation to carefully consider how best a new
system can be fully integrated into its operations and whether the organisation
has the capacity to do so. In this context it is important that organisations
identify their level of readiness to integrate new IS into their current operations
prior to committing large investments into the development and implementation of these systems.
There is a general agreement that the two main factors influencing the successful implementation of a new IS in organisations are business processes and
people. These factors need to be carefully assessed by managers prior to commencing the development and implementation phase. Business processes need
to be mapped (aligned) with the proposed system’s “built-in” functions as
shown in Figure 9.3. This mapping activity could:
1

disturb the current performance of the organisation;
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Figure 9.3 Mapping systems’ functions onto business processes.

2
3

require large-scale change of existing processes and thus be expensive and
risky to carry out;
face high resistance from employees.

Moreover, the level of impact of this mapping activity on the success of the
new IS is highly affected by the current work environment and IT infrastructure
of the organisation, as explained in Chapter 2, Section 2.3. The work environment is influenced by factors such as management structure, current practices,
motivation and empowerment of employees, and roles and responsibilities. The
higher the ability of the organisation to adapt to the new work practices, the
more likely that the organisation can successfully integrate the new IS into its
operations.
On the other hand, the current level and type of IT infrastructure used in an
organisation can influence the success of embracing the new IS into the organisation. This factor does not only reflect the current technical capability of
employees but it can also be used as an indicator of the level of IS/IT awareness
and expertise of the employees. The longer and more strategic the use of IS/IT
in the organisation, the more aware and competent the work force is and thus
the easier it is to embrace the new system (see Chapter 2, Section 2.4.2). In this
case, employees would have developed the necessary competencies out of using
the current IT infrastructure, which would enable them to adapt to the new
system with minimum resistance. Such skills and competencies can be the main
catalysts for the establishment of an organisational learning environment (see
Chapter 5).
It has to be pointed out that the risk posed by processes and people to the
successful implementation of a new IS depends on the size and type of the
proposed system. Systems that are fundamental for sustaining competitive
advantage are more likely to cause greater change to organisations compared
to those of an operational nature. For example, adapting a cross-functional
system to integrate core business functions – e.g. integrating design and construction functions or integrating estimating and planning functions – may not
only demand a significant deviation from the current practices, but may also
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demand new procurement methods that have to address the new functionalities
introduced by the new system taking into consideration the new roles and
responsibilities of each party. On the other hand, implementing an operational
system – e.g. a CAD system – to improve the efficiency of a particular design
task may not require a critical change. In the latter case, the main demand will
be to acquire the necessary skills through technical training to successfully run
the system.
In summary, the capability of an organisation to integrate a new system into
its current operations depends on its level of readiness to:
1
2
3
4

adapt to the new business processes;
embrace the new business process (awareness, competencies and skills of
employees);
adopt the changes into the organisation’s work environment (a work
environment which eases and encourages the expected changes to occur);
accommodate the new technology within the existing IT infrastructure and
management.

The following section further discusses the relationship between the above
factors and proposes a “measurement of readiness gap” phase to the IS life
cycle, i.e. between the business and IS strategy phases and the development and
implementation phase.
9.3.3 Measuring organisational readiness
IS measurement and evaluation are mainly focused on measuring the impact of
an IS “as a product” on the level of user satisfaction after the systems’ development and implementation phase is completed. More recently, however, efforts
have started to shift away from this approach by focusing on the recipient
organisation as being the main beneficiary. Such efforts concentrate on organisational soft issues, i.e. business processes, people, work environment and IT
infrastructure. However, clear and easy approaches are yet to be developed with
the aim of measuring these four elements and incorporating them into formal
guidelines which managers can use to assess the organisational readiness gap
prior to the commencement of new IS investment, i.e. the development and
implementation phase.
The indication is that adopting such approaches can seriously affect the IS
investment decisions and hence the start of the development and implementation phase of the IS life cycle. This approach can be incorporated into the IS
life cycle through the addition of a new phase “measuring readiness phase” (see
Figure 9.4). This is an organisation (business) oriented phase which needs to be
carried out after the completion of the IS/IT strategy phase or after a particular
IS system is selected for implementation, and before the commencement of
the development and implementation phase. This new phase will provide
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Figure 9.4 Introducing “measuring readiness” phase.

organisations with an early warning of the risk level that they might face during
the implementation of a new IS and therefore will act as a risk measurement
buffer. It will also allow organisations to identify and estimate the required level
of organisational change in order to successfully implement the selected IS. If
this approach is successfully followed it will minimise the required management
of change and people’s resistance to the new system, thereby creating an essential work environment for the success of integrating the new systems into the
organisation’s work practices.
To adopt the above concept, Figure 9.5 shows the sequence of events that
needs be followed prior to the IS development and implementation phase. At the
completion of the strategic planning and the identification of the IS applications
that are required to support the business strategy, the capability assessment of
the organisation to successfully implement the proposed IS should be carried
out. This involves the assessment of four key elements (process, people, work
environment and IT infrastructure), which determines the level of organisational change required in these four elements. This assessment task must be
assisted by a management tool to identify the readiness gap in each of the four
key elements, i.e. to identify the difference between the current and target levels
of each element. When the readiness gap is identified, a key decision has to be
taken by the organisation to either proceed to the development and implementation phase (if the readiness gap is small) or to plan for organisational
improvements with the aim of reducing the readiness gap (if the readiness gap is
too big).
9.3.4 Maturity models and measuring the readiness gap
The concept of maturity models, as explained in Chapter 8, can be adopted to
provide the basis for measuring organisations’ IS readiness in the above four
key elements. This can be achieved through the establishment of a number of
specific measurable attributes, for each of the four key elements, where the
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Figure 9.5 Assessing organisational readiness.

maturity level can be identified. The current level of a key element defines its
existing status in the organisation while its target level defines the “to be” status
of that element prior to the implementation of the new IS. Each attribute
should have the capability to be described, at any maturity level, by certain
criteria. The higher the level of maturity of the element, the better and more
flexible its attributes are towards the successful implementation of the new
system. Progressing from one maturity level to another should be guided by
a Readiness Maturity Model which will provide organisations with guidelines
on the required improvement for each of the four elements.

9.4 IS assurance
Another important issue that needs to be carefully considered by organisations
prior to the commencement of the IS development and implementation phase is
the quality assurance for this phase. Upon the selection of a proposed IS and the
approval of the required budget for its implementation, top management needs
to be assured and kept informed during the entire development and implementation phase that this phase will achieve its objectives within the estimated time
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and budget and with minimum risk. Quality assurance or “IS Assurance” can
best be achieved through the establishment of an independent team to:

•
•
•

continuously assess the progress of the project with the aim of feeding back
to top management on the progress and performance of the project;
provide an early risk warning to the implementation team and other
stakeholders;
provide independent advice on the actions recommended by the implementation team to keep the development and implementation phase on track.

The development and implementation of large and complex systems, in
support of core business functions, is normally contracted to a third party
(software vendor and/or an implementation consultant). Internally, an implementation team, led by members of the organisation’s IT Department, is established to guide and supervise the third parties’ activities. The capability of this
team to effectively manage and control such a critical task is highly dependent
not only on the technical capability of the IT department but also on its capability to handle the organisational change as required by the new system.
Lacking the capability to do this effectively, in most cases, will create a gap
between the consultants and the organisation. This will eventually lead to the
consultants’ role shifting from an “advisory and training” one to a “leading and
driving” role. This can bring about a difficult situation for the organisation
particularly as the recommended solutions (mainly business processes) may not
suit its own culture and thus the implemented system risks being turned into a
failure. (See Chapter 2, Section 2.4 for further details.)
However, the risk of IS investment can be effectively managed if an independent IS assurance team is established to fill the gap between top management, the
IT department and the external consultant/vendor. The team should be carefully selected with roles and responsibilities clearly communicated to all the
project’s stakeholders. This task needs to be carefully considered as it can have

Figure 9.6 IS assurance team and project stakeholders.
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a negative affect on the performance of the consultants and the implementation team if these parties are not fully aware and appreciate the role of the
IS assurance team. Simply, it can be seen to undermine the capability and
authority of the IT department as well as tending to hinder the progress of the
consultants. It is therefore highly important that when such a team is created –
in itself a big investment for the organisation to undertake – the roles and
responsibilities are clearly set and that a clear “mindset” is established between
all the project’s stakeholders leading to building trust and confidence in the IS
assurance team. Figure 9.6 shows an example of how the IS assurance team can
be embedded into the project’s implementation structure

9.5 IT training strategy: the GAPP-IT model
In Chapter 7 the importance of human capacity building to organisations’
continuous improvements and competitive advantage was clearly demonstrated. This section explains a model which was developed to facilitate IS/IT
capability building in organisations through the adoption of “performance
gap” principles. The performance gap analysis (see Section 6.7.6) highlights
three skills categories that need to be addressed, namely operational, managerial and executive. Furthermore, the training needs for these categories must be
aligned with the organisation’s business strategy to ensure that the organisation has the human capability to successfully achieve its business objectives.
The GAPP-IT model (Generic assessment process protocol model for IT training) was developed to determine and “map” the key generic processes associated with IT, IT training and the impact on the BS (Goulding and Alshawi
2002).
9.5.1 Process protocol principles
The GAPP-IT model adopts the principles of the Process Protocol (PP) modelling (Kagioglou et al. 1998). The latter is capable of presenting all diverse
parties interested in a process in a flexible, clear and standardised framework of
generic activities. This framework encourages professionals to understand and
appreciate the process more easily, affording improvements in communication
and co-ordination, the control and management of resources and the adoption
of a “shared vision”. The generic nature of PP can be applied and adapted to
suit many disparate and diverse project environments. Cooper et al. (1998)
demonstrate the application of PP to the generic design and construction
processes.
The key attributes of this framework are:
Activity zones – a structured set of sub-processes designed to support the
solution.
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Deliverables – outputs from project and process information, used to
create the Phase Review Report.
Phase review and stage gate processes – generic processes within the
stages, separated by decision gates (Phase Review Meetings) needed to fix
and approve the information prior to progression.
Gates and phase reviews – project and process review points used to
examine progression and dependant upon predefined criteria. Gates are
either hard (prevent progression) or soft (accept conditions and allow
concurrency).
Legacy archive – a mechanism for storing, recording and retrieving project
and process information.
Phase Review Report – documentation of deliverables presented at the
phase review gates: this information is then subsequently stored in the
legacy archive.
9.5.2 The development of the GAPP-IT model
The GAPP-IT model, developed in collaboration with two major UK construction industrial partners (supported by domain experts, process stakeholders
and specialist advisers), aims to analyse the key sequential stages (processes)
required for evaluating the impact of IT training on the business strategy of an
organisation.
The first step in the development of this model had to identify and define the
target audience where training needs were divided into three discreet categories
– operational, managerial and executive. These categories were chosen to differentiate between the different types of skills sets needed. Subsequent stages
considered the outline stages (processes) and sequence of events required for
instigating and deploying IT training within a construction environment. This
included all contextual issues associated with training, from inception through
to evaluation and final reflection. Consequently, this process needed to appreciate (and embrace) all human resource enablers and business process issues into
one holistic PP framework (see Goulding and Alshawi 2002).
Seven key phases are offered for discussion, encompassing the initial preliminary stage (conception of the need for IT training), through to the final
evaluation and feedback phase, as presented in Figure 9.7. Each of these phases
can be broken down to show lower level information and processes.
9.5.3 The GAPP-IT model
The GAPP-IT model (see Figure 9.7) is divided into three horizontal levels
covering the operational, managerial and executive requirements. It is commenced in Phase ZERO, and exited in Phase SIX, after sequential progression
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through each phase has been achieved (if required). The gaps between each
phase signify the presence of a physical boundary or barrier (termed “stage
gate”). Stage gates can be either hard or soft. Their classification is determined
by the requirements and conditions set by the preceding/succeeding phases.
Upon completion, users return to Phase ZERO through the feedback loop (via
the process wheel). A brief summary of each of these phases is given below.
Phase ZERO The aim of this initial opening phase is to establish the need
for IT training from an outline perspective. It is used to evaluate the existing
and future business needs, contemplating the current and future IS and IT
strategies (and the potential changes they may have on resource requirements).
The BS is agreed and confirmed in this phase, the structure and drivers of
which help to determine the overall IS/IT demand. Users subsequently pass
through a soft stage gate into Phase ONE – to formally identify and clarify
these needs.
Phase ONE This phase uses the information created in Phase ZERO to
establish the processes involved in forming a generic IT training strategy.
It is used to identify the BS deliverables, and to determine the precise scope
and nature of the IS/IT demand to deliver these needs. A skills audit (see
Chapter 6, Section 6.7.6) is used as part of this process to verify the existing
skillS levels and to determine the subsequent type (and level) of training
required. At this stage, it is possible to assess whether IT training is needed.
If training is not required, users exit this model through a decision icon
into the stage gate, where a Phase Review Report is completed (which is
subsequently stored in the legacy archive). However, if training is required,
an outline generic IT training strategy is formed at this point. Users then
pass through a soft stage gate (as no financial resources have been committed
yet) into Phase TWO.
Phase TWO The exact corporate generic IT training needs are established
in the form of a structured training plan (TP) in this phase. This requires
financial resources to be determined for the delivery of all operational,
managerial and executive generic IT training needs. Corporate funds are
then prioritised to those areas perceived to have the greatest impact on the
performance gap. Groups are subsequently informed of this generic provision – allowing them to make appropriate arrangements for their specific
IT training requirements. However, as financial commitment is to be made
during this phase, automatic progression is prevented due to the presence
of a hard stage gate. In this context, a Phase Review board meeting is
required to approve and sanction the anticipated resource expenditure and
to agree the scope and content of the TP. A Phase Review Report is
completed and users exit this phase into Phase THREE.
Phase THREE This phase is used to establish the training and control
mechanism to ensure critical needs, deliverables and deadlines are all met.
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Figure 9.7 GAP-IT, the six phase model.
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All IT training needs generated from the BS are matched to delivery dates.
This process also requires an agreement on the type of evaluation and
control mechanism (conscious of the impact on resources and appropriateness to the task). This information is then reported and sanctioned in a
Phase Review board meeting (where a Phase Review Report is completed).
Users then pass through a hard stage gate into Phase FOUR.
Phase FOUR This phase is used to undertake the generic IT training identified. It is also used to monitor and control training in accordance with
the training feedback and control mechanism agreed in Phase THREE.
A Phase Review board meeting is conducted to assess and ratify all training
achievements (and to record training progress to date), and a Phase Review
Report is completed. Users then pass through a hard stage gate into Phase
FIVE, where these training outcomes are subsequently evaluated.
Phase FIVE This phase is used to evaluate training experiences and outcomes. All training achievements are assessed and measured against the
original training objectives (established in the TP). The process also evaluates the effectiveness of the training control mechanism. The existing TP is
subsequently updated at this point. The Phase Review board meeting is
conducted to record all outcomes and achievements in the form of a Phase
Review Report. Users then pass through the final hard stage gate into Phase
SIX – the feedback stage.
Phase SIX This is the final (and most important) phase of the GAPP-IT
model. It uses a steering committee to overview and assess the whole process of IT training at the corporate and group levels. It is used therefore, to
evaluate training achievements against the performance gap. An “open”
discussion forum is undertaken to foster and stimulate discussion on training and development issues. Any new ideas or initiatives are then evaluated,
contemplating the company’s current deployment of resources, level of IT
maturity, and prevailing level of organisational culture. All discussions and
outcomes are documented in a Phase Review Report, the content of which
also records process issues for improvement purposes. Users then exit the
GAPP-IT model at this stage.
Each of these phases can be identified in further detail to show lower level
process information flows, an example for Phase SIX is given in Figure 9.8.
9.5.4 Detailed analysis of Phase SIX: steering committee
Phase SIX aims to critically reflect upon all issues related to the provision of
generic IT training in a construction organisation. It is divided into two main
process streams: “Analysis and discussion forum” and “Consideration of future
IT training”. The details are shown in Figure 9.8.
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Phase SIX is commenced in the “Assess training achievements against objectives” process box. At this point, corporate and group executives focus on
assessing the findings produced in the final report and updated corporate TP
presented in Phase FIVE.
Particular attention is placed on examining the final training outcomes
against the original objectives – to determine the achievements secured and how
to address deficiencies (if evident). This information is then sent to the subprocess activity “Update skills register”. Its details are used to update and
maintain the corporate and group skills base. These findings are processed in
the “Update personnel records” sub-process area, where all these files are
updated. This procedure not only records achievements and continuing professional development (CPD) information, but is also used to identify any future
personal development areas for the next appraisal period. Upon completion,
confirmation is sent back to the “Assess training achievements against objectives” process box. This allows the next stage to be commenced: the “Evaluate
new opportunities or training needs” process box.
The “Evaluate new opportunities or training needs” process box is used to
identify further training areas or new initiatives that have arisen from the generic IT training sessions, as the acquisition of skills and competence through
the application of training can often lead to new business opportunities being
identified. Typical areas often cited include innovation (through increased
understanding of process), or new methods of working (with improved communication and level of integration). These opportunities should be developed
and outlined in principle (at corporate and group level), and then subsequently
forwarded to the “Analyse the corporate business strategy and measure the
contribution of training to the performance gap” process box for further
analysis.
The latter process box is the main area where IT training’s contribution to
the business performance gap is evaluated and assessed. At this juncture, all BS
critical success factors (CSFs) identified in Phase ZERO and Phase ONE are
systematically scrutinised in context with the deliverables achieved. This
procedure is assisted by two sub-process activities: “Select timeframe and
identify areas for assessment” and “Measure outputs”.
The “Select timeframe and identify areas for assessment” sub-process activity
is used to refine the areas allocated for assessment, and to define the timeframe
used to measure achievements. Once this timeframe has been agreed, it is subsequently sent (along with the areas identified for assessment) to the “Measure
outputs” sub-process box for analysis. This “Measure outputs” sub-process box
is used for defining and measuring outputs. These outputs are generated from
statistical evidence. Their results should be presented in the most appropriate
way, e.g. graphs, tables, charts, etc. The output medium should be uniform to
enable comparisons to be made, and clearly indicate performance achievement
levels and variances from the expected norm. These findings are then directed to
the “Analyse the corporate business strategy and measure the contribution of
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training to the performance gap” process area for final analysis and reflection.
Key findings from this stage are subsequently processed and sent to the “Open
discussion forum: evaluate new strategic opportunities and future training
needs” process area for further discussion.
The “Open discussion forum: evaluate new strategic opportunities and
future training needs” process box is used specifically for analysing all training
findings (from a strategic perspective). This is undertaken using an “open
forum” format, whereby all corporate and group stakeholders are able to positively contribute and discuss key issues and findings secured to date. This forum
is not however undertaken until two other identical forums have been accomplished at the operational and managerial levels as indicated by the process
boxes “Open discussion forum: evaluate new operational opportunities and
future training needs”, and “Open discussion forum: evaluate new managerial
opportunities and future training needs” respectively. The information generated by these sessions can be fundamental to the progression of the strategic
meeting, as these findings often shape (and influence) the final strategic
decision-making process.
The operational and managerial open discussion sessions are used therefore
to gain insight into “grass root” perceptions and beliefs (the equivalent of a
conventional “suggestion box”). These sessions offer stakeholders an opportunity to contribute directly to the business, the consequence of which could lead
to new opportunities being developed and exploited, or may highlight more
efficient methods of working or improvement measures. These sessions are
assisted by two sub-process activities to help facilitate and direct outcomes,
specifically “Assess impact on company performance and document potential
benefits” and “Prioritise”.
The “Assess impact on company performance and document potential
benefits” sub-process box is used to test ideas and concepts generated by the
discussion sessions with seniors and peers. These findings are refined and subsequently prioritised in the “Prioritise” sub-process box, and are then redirected
to the discussion group for final reflection. All findings generated from the
“Open discussion forum: evaluate new operational opportunities and future
training needs” process area are then sent to the “Open discussion forum:
evaluate new managerial opportunities and future training needs” for evaluation. The combined results from these sessions are then refined and forwarded
to the “Open discussion forum: evaluate new strategic opportunities and future
training needs” process area for strategic analysis. When all data, ideas and
concepts have been evaluated at the strategic level, the combined findings are
then directed to the “Review/refine updated training plans with the information
provided by the discussion sessions” process area for final reflection. The main
task is to update and refine the group and corporate TPs. This is undertaken
with two sub-process activities, specifically: “Assess areas most likely to
improve company performance”, and “Document findings”.
The “Assess areas most likely to improve company performance” sub-process
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box is used specifically to identify “quick wins” or factors perceived to make an
immediate impact on business performance. This process activity also investigates high potential areas deemed likely to have an impact on closing the
performance gap. These findings are then sent to the “Document findings”
sub-process box. The “Document findings” sub-process box is therefore used to
document and prioritise all evidence. The confirmation details are then
redirected to the “Review/refine updated training plans with the information
provided by the discussion sessions” process area for ratification. The updated
TPs are subsequently forwarded to the “Evaluate current deployment of corporate resources, contemplating other factors which may have an impact on the
business strategy” process box for evaluation. This process area is thus used
for assessing the impact and subsequent “value” derived from the generic IT
training sessions from a corporate perspective.
From a resource perspective, executives often have the opportunity to direct
corporate resources in a variety of different ways. These decisions are normally
directed towards achieving maximum benefits (tangible or otherwise). For
example, should resources be used to upgrade a computer network, purchase
new software, or perhaps recruit more staff? Irrespective of outcomes, a formal
strategy must exist that is capable of rationalising data into decisions that can
be justified accordingly. Thus, part of the discussions within the “Evaluate
current deployment of corporate resources, contemplating other factors which
may have an impact on the business strategy” process box would debate these
issues in depth. All interim findings from these sessions are then sent to the
“Identify and prioritise all factors that contribute to the delivery of the BS
CSFs” sub-process box for evaluation. In this sub-process arena, anticipated
resource issues are matched to expected outcomes. For example, allocating
“x” pounds to “y” area, will have “z” probability of achieving success. These
scenarios should however be flexible enough to encompass subjective (or
unconventional) outcomes. These findings are then redirected to the “Evaluate
current deployment of corporate resources, contemplating other factors which
may have an impact on the business strategy” process box for final reflection
and subsequently forwarded to the final process box “Evaluate corporate culture
and level of IT maturity” for closing analysis.
The “Evaluate corporate culture and level of IT maturity” process box is
used to evaluate the company from a holistic perspective. This is achieved by
assessing overall corporate and group performance, paying particular attention
to factors (positive and negative) that influence outcomes. Part of this evaluation process should also endeavour to determine the change in corporate
culture (if any) and overall employee willingness to accept and respond to
change initiatives. The latter elemen,t in particular, is undertaken in the subprocess activity “Determine success of change management initiatives”.
Another fundamental part of this evaluation process is undertaken in the
“Check IT and process maturity” process box. The level of IT maturity is
assessed (from a CMM perspective), placing particular importance on the
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impact this technology has made on the business from a strategic and support
perspective.
The final stage in the GAPP-IT model culminates in the “Evaluate corporate
culture and level of IT maturity” process box. At this point, all results and
findings are documented in the final Phase Review Report. Users then progress
through a final hard stage gate (as the steering committee has been completed)
and the model is subsequently terminated at this point. However, for the purposes of reflection and review, all Phase Review Reports are then directed
through the Legacy archive conduit into the “Organisational learning wheel”
and “Process management/change management wheel”. These mechanisms are
used to adjust and re-align the mechanics of the GAPP-IT model to match
company-specific requirements. All process-related issues are then re-visited (by
the process manager) to reflect best practice and improve the organisation’s
quality assurance systems and procedures.
9.5.5 Summary
The generic nature of this model is designed specifically to accommodate small
to medium enterprises (SMEs) through to large construction organisations. The
contribution of IT training to the “performance gap” can be determined using
this model, as well as helping to assess the need for and impact of IT training
initiatives on the BS. Moreover, investment decisions can be evaluated against
the performance gap using targets that measure IT training’s contribution to
the delivery of BS key performance indicators. In this context, this model can
also be used to improve process by capturing and sharing best practice to
facilitate continuous process improvement. This philosophy is in line with the
concepts of organisational learning (OL) as identified by Argyris and Schön
(1978), Senge (1990), Huber et al. (1991) where the collective actions of individuals are structured to improve organisational knowledge and performance.
From an organisational performance perspective, construction companies
can benefit from understanding how skills contribute to company performance
(especially IT skills). However, it is important to note that the effectiveness of
any IT training initiative can be influenced by many factors, not least the prevailing level of organisational culture and overall commitment to training. Furthermore, the use of CMM concepts (see Chapter 8) can be used to highlight
progression stages, from “immature unrepeatable processes” through to
“mature well-managed processes”, the results from which can help organisations improve their appreciation of process maturity. Finally however, it is
important to note that all findings and data generated from the GAPP-IT model
should be routinely and systematically updated, as inaccurate (or out-of-date)
information can adversely affect outcomes.
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Chapter 10

IS/IT readiness model

10.1 The Need for an IS/IT readiness model
Chapter 9 discusses the impact of the organisational factors on the successful implementation of IS/IT projects. It highlights the need for a management
tool to allow managers to assess their organisation’s state of readiness prior
to IS/IT investment, i.e. prior to embarking on the development and implementation phase of the IS life cycle. Such a tool should have the capability
to identify and measure the current and the target status of organisational
readiness to successfully absorb new information systems into their work
practices.
Readiness models should have appropriate structures to embrace the four
key elements: process, people, IT infrastructure and work environment (see
Figure 10.1). Levels of readiness (both the current and target) should be clear
and indicative of the organisation’s situation in terms of measurable attributes
and in maturity-like levels. Also, the model should be used at the proposed
new phase in the IS life cycle “Measuring readiness” (see Chapter 9, Section
9.3), i.e. when a specific IT/IS project has been selected by an organisation, but
before commencing the development and implementation phase.
This chapter introduces an IS/IT readiness model which is capable of
measuring the organisational four key elements following the maturity modelling concept. The rationale behind the model is that for a new system to

Figure 10.1 Domains of readiness.
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be successfully implemented in an organisation, the four key soft elements
need to be at a level of readiness that is adequate for that particular system.
For example, it is extremely unlikely that an organisation based on a heavy
hierarchal management structure will successfully utilise Internet-based management systems which are designed to ease the communication and the
decision-making process between the different stakeholders (see Chapter 2,
Case study 2.4). Also, an organisation that tries to overcome the large backlog
and heavy maintenance load of its IS/IT is unlikely to be able to develop
substantial strategic information systems.

10.2 The development of an IS/IT readiness model
The proposed readiness model adopts the concept of maturity models to provide a base for measuring improvements in the four key soft elements. Maturity
levels are applied to both the current organisational status and the target status
required for the successful implementation of new IS projects. By identifying
the current and the required organisational status, the readiness gap can be
determined, and the route of progress on the maturity steps becomes visible.
Progress can be accomplished only when organisations move through the levels
in sequential order.
The model also adopts easy-to-use qualitative measures to ensure consistency
and in-depth insight of the organisational situation. It provides a management
tool for quick and easy identification of the organisational likely problem
area(s) and suggests an improvement for a particular IS/IT project prior to its
implementation phase.
In general the model provides an overall organisational assessment through
predefined attributes for each of the four key elements. These attributes are
mainly based on previous efforts in this field. For example, four of the components that were described in the Seven “Ss” used by McKinsey and Company (Pascale and Athos 1981) and also used in the Galliers and Sutherland’s
model (Galliers and Sutherland 1991) have been adopted in this model. These
components are structure, systems, staff, and skill. The model also incorporates other influential factors for IS/IT success including culture, leadership
style and position of IS/IT head. Since the functionalities of a specific information system can span over different departments in an organisation, the
identified attributes provide equally viable measurable criteria for these business areas. If the IS/IT project is confined to and isolated in a specific business unit within an organisation, then the model is to be applied in that unit
only.
Since the model is of a normative type with a wide focus to provide a pragmatic management diagnostic tool, the concept of several product and process
normative IS/IT measurement models has also been adopted. The levels and
descriptions of the components have been reviewed with the aim of extracting
useful components for the model. Table 10.1 lists those models that have been
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Table 10.1 Models referenced for attributes extraction
Referenced model

Features adopted

Capability Maturity Model (SW-CMM) (Paulk
et al. 1993)

Maturity modelling and levelling, process
elements; guidelines of progress

Capability Maturity Model (SE-CMM)

Process elements, ‘generic practices’
concept

•
•

Elements in people and environment
domains’ attributes (skill, culture,
leadership, staff); guidelines of progress

•

People-CMM (SEI 2001)
Personal Software Process (PSP)
(Humphrey 1995)
Team Software Process (TSP) (Humphrey
et al. 1999)

Trillium (Trillium 1996)

Model structure, Guideline (90%
fulfilment), idea of being able to join
process elements from CMM and ISO
9000 standards in one model

Bootstrap (Kuvaja et al. 1994)

Process elements, assessment method
(multiple level assessment and overall
average of level strength)

SPICE (Software Process Improvement And
Capability Determination) (El Emam et al.
1998)

Process elements, concept of continuous
verses level

Goal/Question/Metric (GQM) paradigm
(Solingen and Berghout 1999)

A goal-centred alternative structure to
the wide-focused normative for
generalisation

ISO 9000 series

Guidelines (relationship between ISO and
CMM), elements of attributes (process,
culture, leadership)

•
•
•
•
•

Elements of attributes (skill, staff,
leadership, head of IS/IT, systems, culture,
structure)

Nolan (1979)
Bhabuta (1988)

Earl (1989)
Hirschheim et al. (1988)
Galliers and Sutherland (1991)

Weill and Broadbent (1999)

Elements of attributes (systems, staff, skill)

referenced and used for the attributes, model structure and guidelines of
use. After components of each attribute have been formed and positioned in
the proposed model’s maturity levels, they were refined and the model was
modified at different stages during its development. This modification process
involved combining, deleting, rewording and/or changing level or attribute positions of different components. In the extraction process, the descriptions of
each organisational element were chosen from the different normative models,
categorised to be in their respective maturity levels. A wording, rewording and/
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or combining process was then applied to the large pool of attributes to produce the levels of each of the four elements.
As illustrated in Figure 10.2, the attributes that define each of the four key
organisational elements are:
People – the main attributes are “staff”, “skill” and “Head of IS/IT
function”.
Process – the main attributes follow “general practices” as identified by the
Capability Maturity Model.
IT infrastructure – the main attribute are the current “systems” in terms of
hardware, communication, networks and software.
Work environment – the main attributes are “management style/leadership”, “structure” and “culture”.

10.3 Description and use of the IS/IT
readiness model
The model describes the readiness of the organisation for an IS/IT project in
terms of the four elements embracing eight attributes, as stated in Figure 10.3
(see also Salah and Alshawi 2005). Each of the attributes is described in six
levels where each represents a maturity level describing the organisational status
in terms of that particular attribute.
The model describes the four elements (people, process, IT infrastructure, and work environment) in detail using criteria describing the attributes
associated with each of them as they might occur in each of the six maturity
levels. Each of the criteria describing an attribute comprises aspects of how
the status of that particular attribute should be at different maturity levels.
Some of the descriptions of the attributes of the early levels might be understood to have a negative notion. This should not be the case. The model is
attempting to describe, depending on accumulated experiences and previous
research models, the status of organisations’ IS/IT maturity at each of those
levels.
The following example, from the IT infrastructure elements, Level 1 (see
Section 10.4.1), illustrates how the attributes could be interpreted:
IS/IT systems that are developed/purchased at this maturity level tend to be
small and mainly off-the-shelf financial packages, where the decisions
regarding acquiring them tend to be of an ad hoc nature. Those systems
also tend to be independent of each other (stand-alone) and built/
purchased in isolation from other IS/IT located in the organisation or even
in the same group. Investment decisions regarding those systems are made
at low levels in the organisation, mainly at individual or group level, and

Figure 10.2 Structure of the IS readiness model.

Figure 10.3 The IS readiness model.
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according to what the group’s management see as the group’s needs. Those
needs and how to fulfil them are mainly decided upon in the light of what
management see other people have and do externally.
The model is of a general nature where users can determine the current
capability of their organisations in terms of the criteria of the model’s attributes. The status of an organisation is measured against the criteria of each
attribute. If the status of the organisation corresponds with the overall description of two maturity levels in almost equal manner, then both maturity levels
could be said to match the status of the organisation for that particular attribute. If the organisational status corresponds with the overall description of two
levels in almost equal manner, then both levels could be said to match the
organisational situation for that particular attribute. It is important to state
here that the methods used in determining the organisational status are mainly
qualitative by nature, i.e. determined through interviews, observation, document
review, etc., and thus the more experienced the evaluation team is the better and
more accurate the results will be.
The model should also be used in specifying the levels of maturity of the
different attributes mandated by the pre-selected IS. Those levels are considered
to be the target levels for the organisation to achieve in order to implement
successfully an IS project. The difference between the current organisational
status and the target in terms of all the elements’ attributes constitutes the
readiness gap (see Figure 10.4).

10.4 The IS/IT readiness model
This section presents the IS/IT readiness model in the four elements along with
their attributes and levels.

Figure 10.4 Organisational IS/IT readiness gap.
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10.4.1 IT infrastructure
Systems
LEVEL 1

•
•
•
•

Almost all existing systems are small packages for financial operations.
IS/IT development is ad hoc, where each unit invests independently from
the rest of the organisation and the approval process of IS/IT project differs
between units.
Information systems are independent and unconnected organisation-wide
or even within the same group, which makes IS/IT portfolios of each group
differ from the rest of the organisation.
IS/IT development, maintenance, implementation and training are made at
the group level, where groups manage their own IS/IT resources according
to each group’s needs in isolation from the rest of the organisation.

LEVEL 2

•

•
•
•

An increase in the number of IS/IT application systems is being developed
or purchased but concentration is still on operational systems in the financial area while a small number of other core business-oriented systems are
being developed.
Many of the IS/IT application systems still overlap in purpose, function
and data stored in the organisation, where only some hardware, system
software, and possibly a network are shared between groups.
A large maintenance load is being placed on IS/IT function because of the
ad hoc nature of most systems.
All data are stored in units’ systems, except data needed for organisational
reporting which are transferred to central systems.

LEVEL 3

•
•
•
•

In-house IS/IT applications covering most major operation areas with
office automation exist, but in an isolated stand-alone manner.
Technical infrastructure consists of unconnected systems where no shared
applications exist.
Systems have been implemented in most operational areas in the organisation where the use of IS/IT services varies among the business units.
Some IS/IT application systems have still been put together by users, and
old user-developed systems are being used in an uncontrolled, uncoordinated manner even though new systems are centrally developed, installed,
and operated by IS/IT function.
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LEVEL 4

•
•
•
•
•
•

All needed operational IS/IT is mostly in place and some DSS start to
appear.
Office automation is integrated and unified/standardised organisationwide.
An organisation-wide network exista, where all groups are connected and
the central IS/IT function provides communication services for all groups
in the organisation.
The use of IS/IT is centrally coordinated throughout the organisation, where
an effort is made by groups’ IS/IT functions to follow standards set centrally.
The organisation-wide network is starting to be utilised to connect users to
whatever shared applications and information systems are needed.
There is extensive use of standard e-mail messages throughout the organisation, and evidence of dependence on the organisation-wide network to
conduct formal communication.

LEVEL 5

•
•

•
•
•

Strategic IS/IT applications are developed with external-oriented data
along with DSS and EIS. These are built over and based on the existing
operational systems completed in the last stage.
New systems rely heavily on gathering and processing external and internal
data through the use of EDI systems with external entities such as customers, government and suppliers, which introduces problems of compatibility
between external and internal data.
New systems provide strategic advantages to the organisation or units,
where IS/IT starts to be used to add value to organisational products and/
or services.
Most new systems are decentralised, but with central coordination and
control.
DSS and EIS systems are developed for the use of senior management.

LEVEL 6

•
•
•
•
•
•

Inter-organisational systems exist with outside entities (government, suppliers, customers, etc.), with the use of Internet and e-commerce technology.
There are shared inter-organisational systems (with suppliers, customers,
government, etc.) using shared IS/IT infrastructure services such as the
Internet.
Intranet provision improves effectiveness.
There are no geographic constraints on the provision of information.
There exists a diverse hardware architecture according to each unit’s needs.
GSS and KMS systems are developed and successfully used.
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10.4.2 People
Staff
LEVEL 1

•
•
•
•

There are no dedicated IS/IT staff or a small number of low level technicians
and programmers.
No manager is allocated responsibility for IS/IT.
External contractors may be used to develop/install systems as required.
New user recruits are not expected to have IS/IT-related skill.

LEVEL 2

•

•
•
•

The small IS/IT staff consists, in addition to programmers and low
level technicians, of system analysts where qualified individuals (mainly
programmers and analysts) are selected, recruited, and transitioned into
assignments.
A DP manager, who has recently been appointed, is responsible for IS/IT
function.
IS/IT staff are now charged with the responsibility of adequately understanding the user requirements needed for systems’ development.
New user recruits are expected to have basic IS/IT skills.

LEVEL 3

•
•
•
•
•

In addition to the programmers and analysts, dedicated IS/IT planners and
database administrators are appointed.
Almost all needed technical specialist staff are in-house.
A technically oriented IS/IT manager is appointed, or the DP manager
might have a change in title.
The IS/IT workforce are coordinated with current and future IS/IT needs at
both the organisational and unit levels.
New user recruits are expected to have specific IS/IT-related skills.

LEVEL 4

•
•
•

In addition to the programmers, systems analysts, and database administrators, business analysts now exist to act as a liaison between their units
and the IS/IT function.
A high level manager for IS/IT services area is appointed, with middle
management status.
Organisational staff (IS/IT and user) performance is quantified and measured against quantitative performance baselines.
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LEVEL 5

•
•

•
•

Core hybrid staff are sought, developed, and retained, while in some large
organisations, some developed expertise is outsourced.
Combining the roles of IS/IT and business planners to plan the strategic
IS/IT for individual groups and the organisation as a whole, where the
business/IS/IT planners have an experience from working in/with both
users and the IS/IT function making them cross-disciplinary.
The IS/IT manager has senior management status.
An innovator workforce emerges in the organisation.

LEVEL 6

•
•
•
•

•

Core staff are retained, and there is widespread outsourcing of expertise in
some large organisations.
Information staff are shared between large allied companies.
There is widespread user ownership.
The IS/IT function head becomes a full member of the board of directors
to play an active part in setting strategic direction, but not only as an
advisor, since strategic plans need to have the required IS/IT element
“cooked” in them from the beginning.
The existence of innovator workforce is widespread and rooted in the
organisation.

Skills
LEVEL 1

•
•
•
•
•

Users find it hard to acquire the skills to use the IS/IT that exists, and skills
are individually based and jealously guarded from others.
The emphasis is on technology rather than organisational or informational
issues; there are limited technical skills in the organisation/unit.
IS/IT skills are specific to individual IS/IT applications.
Needed skills are of a low level, technical nature and there may exist limited
advanced (programming or systems analysis) skills in the organisation.
There is almost no IS/IT training provided by the organisation.

LEVEL 2

•
•
•

Users begin to have the needed training and skills to use the new IS/IT that
is being developed/purchased.
There is still little in-house technical expertise in IS/IT development (methodology, structured techniques) and other important skills.
IS/IT staff acquire the skills needed to develop and maintain complete

IS/IT readiness model

•
•
•

217

systems such as programming and analysis, in addition to being able to
install off-the-shelf, ready-made packages.
Project management skills are limited.
IS/IT individuals have the skills required to perform their assignments and
begin to have the relevant training and development opportunities.
Individuals in the organisational workforce have remuneration and benefits
based on their contribution and value to the organisation.

LEVEL 3

•
•
•
•

There is considerable technical competence in the organisation because
of the well-developed IS/IT related skills (programming, analysis, security,
networking etc.).
The organisational workforce are constantly enhancing their IS/IT capabilities to perform their assigned tasks and responsibilities.
The DP/IS/IT manager and staff lack – but work on – building interpersonal skills.
Project management is realised to be needed at this stage, resulting in
well-developed project management skills.

LEVEL 4

•

•
•
•

Systems staff have business skills, since knowledge and skills are required
now of IS/IT staff beside their technical capability to fit in more with the
rest of the organisation. At the same time users gain proper insight into
IS/IT related issues.
The IS/IT head and staff have good interpersonal skills.
All individuals are involved in capturing/documenting their knowledge and
experience from performing IS/IT-related work to be used in enhancing
their competency and performance.
The organisation’s workforce have the ability to mentor, i.e. to use the IS/
IT-related experience to provide personal support and guidance and to
share professional and personal skills and experiences with less experienced staff, with the goal of developing these individuals. This guidance
can involve developing knowledge, skills, and process abilities, improving
performance, handling difficult situations, and making career decisions.

LEVEL 5

•
•

Core technical skills are developed, and some expertise might be outsourced.
IS/business planners have the skill and experience to plan the strategic
information systems for individual units and the organisation as a whole,
where this experience has been gained from working in/with both users and
IS/IT function.
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As the IS/IT function becomes an integral part of the organisation, hybrid
skills are used wherever possible, and entrepreneurial skills start to be
encouraged within the IS/IT and user workforce; very knowledgeable
users of IS/IT become quite normal, and they now contribute freely to
the whole IS/IT operation without any sensitivity from IS/IT function
personnel.
The IS/IT head has senior executive skills.
Individuals and workgroups are continuously improving their IS/IT-related
capability for performing their work processes.

LEVEL 6

•
•
•
•
•

The Head of IS/IT, also a member of the board of directors, has all the
skills and knowledge necessary for both IS/IT and business roles.
Consensus management skills are widely evident.
Skills are shared between allied large organisations, and outsourcing of
specialist skills is widespread.
IS/IT staff are keeping up with the strategic needs of the groups they work
with.
Individuals and workgroups are optimising their IS/IT-related capability
for performing their work processes.

Head of IS/IT function
LEVEL 1

•

There is no individual responsible for systems.

LEVEL 2

•

There is a DP manager under a financial control group.

LEVEL 3

•

There is a new IS/IT manager appointed – or the DP manager might have a
change in title – who is viewed as a technocrat.

LEVEL 4

•

There is an IS/IT manager who has middle manager status.

LEVEL 5

•

There is an IS/IT manager who has senior manager status.
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LEVEL 6

•

There is an IS/IT manager who is on the Board of Directors.

10.4.3 Work environment
Management style/leadership involvement
LEVEL 1

•

There is little concern for the potential utility of IS/IT.

LEVEL 2

•

IS/IT is considered to be the concern of technologists not management;
there is support for IS/IT, although priority and thrust are to minimise the
expense of IS/IT utilisation.

LEVEL 3

•

IS/IT is considered to be one of the many ways to cut costs in the firm and
the expenditure on IS/IT as a way of saving cost; IS/IT is looked at as a
utility that provides service at minimum cost.

LEVEL 4

•

IS/IT is seen to be vital for the smooth functioning of operations.

LEVEL 5

•

IS/IT is considered as one of the vital parts of the competitive strategy,
where a flexible IT infrastructure is perceived as an asset for competitive
edge and is brought up in this way during project justification.

LEVEL 6

•

IS/IT is seen as the single most critical factor for the organisation.

Structure
LEVEL 1

•

There is no central IS/IT function or no formal IT/IS organisational structure because the organisation does not consider the actual benefit of use
of IS/IT.
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Responsibility for IS/IT is dispersed throughout the organisation.
Head of the organisation or site CEO is actively involved in IS/IT
purchasing.
Business units are independent with little synchronisation in regard to IS/IT.

LEVEL 2

•
•

A separate DP/IS/IT function has recently been introduced, and groups are
encouraged to seek advice from this newly formed central IS/IT function.
There is a decentralised responsibility for IS/IT function, where groups
have full freedom in managing their IS/IT with an increased self-reliance
regarding IS/IT matters that is apparent throughout the organisation.

LEVEL 3

•
•
•
•

Official power is vested in the IS/IT function, where a new technical IS/IT
manager is appointed to IS/IT manager (or the DP manager might have a
change in title), and this coincides with a similar change in department name.
Organisation-wide IS/IT architecture policy and standards for telecommunications, preferred suppliers, e-mail, etc., exist.
Management of the IS/IT function is centralised.
IS/IT staff seek control of IS/IT matters.

LEVEL 4

•
•
•
•

IS/IT function is well established and its mission is to exploit the IS/IT
for business purposes and provide competitive IS/IT in a partnership
environment with users.
There is decentralised responsibility for IS/IT services with central standards and policy for coordination, implementation and utility.
The units’ IS/IT function reports to units’ business manager.
There is a significant degree of involvement of users in IS/IT-related
decisions, and IS/IT investments are derived from users’ stated needs.

LEVEL 5

•
•
•

There is a federal decentralised management structure with flexibility
to support IS/IT initiatives, and there exist a strategic coalition and
partnership between IS/IT function and user groups in large organisations.
There are decentralised IS/IT function units, with a central IS/IT function providing an organisation-wide communication system, major data
processing, and large-scale hardware in large organisations.
In some organisations the budget of central IS/IT function is paid for by
business units for services rendered.
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LEVEL 6

•
•
•

There is central co-ordination of the strategic coalition between IS/IT function and user groups.
The still decentralised IS/IT function units, with a central IS/IT function,
provide organisation-wide communication system, major data processing,
and large- scale hardware.
There is an overall integration of views regarding IS/IT in the organisation.

Culture
LEVEL 1

•
•

The relationship between the user and the technical staff, that may exist in
the organisation or be contracted from outside, is one of support for the
existing IS/IT products.
There is no recognition in the organisation of the importance of working
towards building a constructive relationship between IS/IT function and
users or among staff members in the same group.

LEVEL 2

•
•

IS/IT function wants to satisfy user needs but there is no control of user
IS/IT-related activities.
The organisation starts to recognises the need for building the capabilities
for implementing timely communication across the organisation and for
the workforce to acquire the skills for sharing information and coordinating
their activities efficiently.

LEVEL 3

•
•

IS/IT function seeks control over the activities of users concerning IS/IT
matters; this is faced by implicit and explicit resistance.
There exists a flow of information within the organisation, where voices
start to be raised for using this flow of information to incorporate the
knowledge of individuals into decision-making processes, and to gain their
support to establish work commitments on both IS/IT function and user
sides.

LEVEL 4

•
•

IS/IT function supports the activities of users.
There exists an emphasis on organisational integration between workgroups, among which is the IS/IT function.
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Workgroups (IS/IT and users) have the responsibility for and authority to
determine how to conduct their business activities most effectively.
An improvement in the efficiency and quality of interdependent work
results from the integration of the capabilities and knowledge of different workgroups on both IS/IT function and user sides, and with each
other.

LEVEL 5

•
•

IS/IT function and users cooperate on equal bases as partners.
In addition to the existence of the characteristics stated in the second,
third, and fourth points of Level 4 above, there exists a continuous striving
for integration of organisational workgroups.

LEVEL 6

•
•

IS/IT function is a central resource which has mainly a coordinating role.
There is a desire to optimise integration of organisational workgroups.

10.4.4 Process
Generic practices
LEVEL 1

•

Ad hoc level

LEVEL 2

GG 1 Achieve specific goals
GP 1.1
Identify work scope
GP 1.2
Perform base practices
LEVEL 3

GG 2 Institutionalise managed process
GP 2.1
Establish an organisational policy
GP 2.2
Plan the process
1 Obtain management sponsorship for performing the
process.
2 Define and document the process description.
3 Define and document the plan for performing the process.
4 Review the plan with relevant stakeholders and get their
agreement.
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5 Revise the plan as necessary.
Provide resources
Assign responsibility
1 Assign overall responsibility and authority for performing
the process.
2 Assign responsibility for performing the specific tasks of
the process.
3 Confirm that the people assigned to the responsibilities
and authorities understand and accept them.
Train people
Manage configurations
Identify and involve relevant stakeholders
1 Identify stakeholders relevant to this process and decide
what type of involvement should be practised.
2 Share these identifications with project planners or other
planners as appropriate.
3 Get stakeholders involved as planned.
Monitor and control the process
1 Measure actual performance against the plan.
2 Review accomplishments and results of the process
against the plan.
3 Review activities, status, and results of the process with
the immediate level of management responsible for the
process and identify issues.
4 Identify and evaluate the effects of significant deviations
from the plan.
5 Identify problems in the process and in the plan.
6 Take corrective action when requirements and objectives
are not being satisfied, when issues are identified, or when
progress differs significantly from the plan.
7 Track corrective action to closure.
Objectively evaluate adherence
Review status with higher-level management

LEVEL 4

GG 3 Institutionalise defined process
GP 3.1
Establish a defined process
1 Select the standard process that best fits the specific instances from the organisation’s set of standard
processes.
2 Establish the defined process by tailoring the selected
standard processes and other process assets according to
the organisation’s tailoring guidelines.
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3

GP 3.2

Ensure that the organisation’s process objectives are
appropriately addressed in the defined process.
4 Document the defined process and the records of the
tailoring.
5 Revise the description of the defined process as necessary.
Collect improvement information
1 Store process and product measures in the organisational
measurement repository.
2 Submit documentation for inclusion in the organisational
library of process-related assets.
3 Document lessons-learned from the process for inclusion
in the organisational library of process-related assets.
4 Propose improvements to the organisation’s process
assets.

LEVEL 5

GG 4 Institutionalise quantitatively managed process
GP 4.1
Establish quality objectives
1 Obtain quantitative objectives for the project’s defined
process or, if they are not available, from other sources.
2 Allocate the quantitative objectives to the process.
GP 4.2
Stabilise sub-process performance
1 Statistically manage the performance of one or more
sub-processes that are critical contributors to the overall
performance of the process.
2 Estimate the ability of the process to achieve its established
quantitative objectives considering the performance of
the statistically managed sub-processes.
3 Incorporate selected process performance measurements
into the organisation’s process performance baselines.
LEVEL 6

GG 5 Institutionalise an optimising process
GP 5.1
Ensure continuous process improvement
1 Establish and maintain quantitative process improvement objectives that support the organisation’s business
objectives.
2 Identify process improvements that would result in measurable improvements to process performance.
3 Define strategies and manage deployment of selected
process improvements based on the quantified expected
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benefits, the estimated costs and impacts, and the measured change to process performance.
Correct common cause of problems

10.5 Case study 10.1: implementation of the
readiness model
This section will follow up the two detailed case studies that were described
in Chapter 4: ServInst and OilCo. The IS readiness model was applied to each
of the two cases with the aim of determining the readiness gap of the two
organisations. Although the readiness model was applied at almost the end of
the development and implementation phase of these cases, nevertheless it
adequately reflected the organisation’s readiness level in the four elements. The
following sections will discuss the two cases; the status of each organisation
will be examined prior to the start of the project and at the end of the project to
then determine the expected target level.
10.5.1 Case study 4.1: ServInst
After the analysis of this case study (see Chapter 4, Section 4.2.3) the IS/IT
readiness model was applied to the four elements.
People: staff
STATUS PRIOR TO PROJECT

At the start of the project, the readiness level mostly agreed with the general
description of Level 3. This is because the organisation had programmers,
analysts and a database administrator for the personnel system, and almost all
needed technical staff. Also the IS/IT staff recognised the current and future
IS/IT needs at both the organisational and unit levels and new user recruits
were expected to have specific IS/IT-related skill. Additionally the technically
oriented IS/IT manager had a middle management title.
STATUS AT TERMINATION OF PROJECT

The status of the staff at the termination of the project deteriorated to mostly
agree with the general descriptions of some of Level 1 and Level 2 criteria. This
is because project team members had changed from both the organisation and
vendor sides to less experienced junior staff. This had an impact on the overall
staff status.
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TARGET STATUS

The proposed target situation needs to agree with the general description of
Level 5 because the system spans over all organisational functions and needs an
IS/IT head that has at least the power of user managers. Also an organisation
that depends to a great extent on IS/IT and has been in such a situation for 20
years needs to have a strategic vision of IS/IT along with staff who can plan
accordingly. This also requires staff on both the user and IS/IT sides who would
understand each other’s work to be able to have integration of groups and
systems. The organisation needs to have a core hybrid staff to be developed and
retained. It also needs to combine the roles of IS/IT and business planners to
plan the strategic IS/IT for individual groups and for the organisation as a
whole, where the business/IS/IT planners acquire experience from working with
both users and the IS/IT unit (multidisciplinary). The organisation also needs to
restore to the IS/IT manager the senior management status he had a decade ago.
The result of the Staff Analysis is as follows:

People
Staff
Status

Prior to

At termination

Target

Gap

Maturity level

3

1–2

5

3, 4, 5

People: skill
STATUS PRIOR TO PROJECT

The status mostly agreed with the general description of Level 2 because users in
the organisation had the required training and skills to use the IS/IT. The technical expertise was limited in scope where IS/IT project development was mainly
done to accommodate new changes in governmental laws and regulations that
reflect into the way ServInst conducts its work. This made project management
skills limited to such small projects, but required the organisation to provide IS/
IT staff who had the relevant training and development opportunities needed to
perform such assignments. Since the IS/IT job market has a high turnover, the
organisation felt obliged to provide its IS/IT staff with remuneration and benefits
based on their contribution and value to the organisation in order to retain them.
STATUS AT TERMINATION OF PROJECT

The status of the skill attribute deteriorated at the project termination to
mostly agree with the general descriptions of some of Level 1 criteria. Project
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team members had changed from both the organisation and vendor sides to less
experienced junior staff.
TARGET STATUS

The proposed target situation needs at least to comply with with the general
description of Level 4, in addition to the strategic planning capabilities and
senior management skills in Level 5. This is because the system spans over all
organisational functions, and therefore requires an IS/IT head with senior management skills. Also an organisation that depends to a great extent on IS/IT
needs to have a strategic view of IS/IT, and a staff that can plan accordingly.
This also requires good communication skills to enable the integration of the
different organisational groups.
The result of the Skill Analysis is as follows:

People
Skill
Status

Prior to

At termination

Target

Gap

Maturity level

2

1

4–5

2, 3, 4, 5

People: Head of IS/IT
STATUS PRIOR TO PROJECT

At the beginning of the project, the situation mostly agreed with the general
description of Level 4, where the IS/IT manager has middle manager status.
STATUS AT TERMINATION OF PROJECT

The situation of the Head of IS/IT at the termination of the project remained
the same as it was at the beginning, at Level 4.
TARGET STATUS

The proposed target situation needs to agree with the general description of
Level 5, so that the IS/IT head acquires the power needed to manage and enforce
policies of IS/IT that are organisation-wide and to be able to participate in
strategic decisions.
The result of the Head of IS/IT Analysis is as follows:
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People
Head of IS/IT
Status

Prior to

At termination

Target

Gap

Maturity level

4

4

5

5

Work environment: leadership
STATUS PRIOR TO THE PROJECT

At the beginning of the project, the status mostly agreed with the general
description of Levels 2 and 3 because the attitude of the top management
fluctuated according to the external and internal pressures. It is important to
note that the cost issue was of little importance for top management in the
organisation because it was a governmental institute that had to hand a large
amount of income from government and other institutions and a large amount
of return on its large investments. Level 3 leadership in a government-run
organisation would consider IS/IT mainly as a utility to provide services.
STATUS AT TERMINATION OF PROJECT

The status of the leadership at the termination of the project agreed mainly
with the Level 2 description. Top management lost enthusiasm and left the
project team with little support.
TARGET STATUS

The proposed target situation agrees most with the general description of
Level 5’s strategic view of IS/IT, because the organisation is an important
national service provider that depends almost entirely on IS/IT in running
its work processes. In the case of lack of success, a national problem might
occur.
The result of Leadership Analysis is as follows:

Environment
Leadership
Status

Prior to

At termination

Target

Gap

Maturity level

2–3

2

5

3, 4, 5
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Work environment: culture
STATUS PRIOR TO PROJECT

At the beginning of the project, the status mostly agreed with the general
description of Level 1 because the relationship between users and the technical
staff was one of support and maintenance for the existing IS/IT, and there
was no recognition in the organisation of the importance of working towards
building a constructive relationship between IS/IT unit and users or among staff
members.
STATUS AT TERMINATION OF PROJECT

The status of the culture at the termination of the project remained the same as
it was at the beginning, i.e. on Level 1.
TARGET STATUS

The proposed target situation should at least agree with the general description
of Level 4 and preferably Level 5, because the system is a highly integrated
system that cuts through unit and group boundaries. In such an environment,
the relationships between all organisation’s workforce need to be those of integration and cooperation. The organisation needs the IS/IT unit to support the
activities of users, and both cooperate on equal bases as partners. There also
needs to exist an emphasis on organisational integration between different
workgroup capabilities and knowledge on both IS/IT unit and user sides. Those
workgroups (IS/IT and users) need to have the responsibility and authority for
determining how to conduct their business activities most effectively.
The result of Culture Analysis is as follows:

Environment
Culture
Status

Prior to

At termination

Target

Gap

Maturity level

1

1

4–5

2, 3, 4, 5

Work environment: structure
STATUS PRIOR TO PROJECT

At the beginning of the project, the status mostly agreed with the general
description of Level 3, because the IS/IT unit’s technically oriented manager had
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a middle management authority and status, and management of the IS/IT unit
was centralised and sought control of IS/IT matters in the organisation. Also
there were no organisational IS/IT architecture policy and standards; rather,
there were accepted lists for choices of preferred suppliers of IS/IT products.
STATUS AT TERMINATION OF THE PROJECT

The status of the structure at the termination of the project remained the same
as it was at the beginning, at Level 3.
TARGET STATUS

The proposed target situation needed to agree with the general description of
Level 4 as concerns the need to have architecture policy and standards for
coordination, implementation and utility of IS/IT, but also to emphasise (as in
Level 5) that the IS/IT unit and project team need to have senior authority to
execute their mission to implement a strategic coalition and partnership with
user groups based on a strategic view of IS/IT.
The result of Structure Analysis is as follows:

Environment
Structure
Status

Prior to

At termination

Target

Gap

Maturity level

3

3

4–5

4, 5

IT infrastructure: systems
STATUS PRIOR TO PROJECT

At the beginning of the project, the status mostly agreed with the general description of Level 4 but in an unfulfilled way. This was because all needed operational
IS/IT was mostly in place but did not fully serve the organisational needs. Office
automation existed, but in an isolated not standardised manner. Also ther eexisted an organisation-wide network, where all groups were connected and the
central IS/IT unit provided communication services for all groups, although it did
not accommodate the planned expansion and did not support e-mail.
STATUS AT TERMINATION OF THE PROJECT

The status of the systems at the termination of the project remained the same as
it was at the beginning, at a weak Level 4.
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TARGET STATUS

The proposed target situation needs to still agree with the general description
of Level 4 but with a new network infrastructure that utilises e-mail and connects
to the Internet to facilitate better service for the external customers.
The result of the Systems Analysis is as follows:

IT
Systems
Status

Prior to

At termination

Target

Gap

Maturity level

4

4

4

Improvements

Process: practices
STATUS PRIOR TO PROJECT

At the beginning of the project, the status mostly agreed with the general
description of level 2-GG 1.
STATUS AT TERMINATION OF PROJECT

The status of the process at the termination of the project had improved to
include some of the generic practices of level GG 2. Those additional practices
were the result of the “strategic study” conducted after the start of the project
and are designated GP 2.1, GP 2.2, and GP 2.7.
TARGET STATUS

According to the project manager (who was interviewed specifically for this purpose) the proposed target situation needs to agree with the general description
of Level 4-GG 3.
The result of the Process Practices Analysis is as follows:

Process
Practices
Status

Prior to

At termination

Target

Gap

Maturity level

2-GG 1

3-GG 2

4-GG 3

3-GG 2
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10.5.2 Case study 4.2: OilCo
After the analysis of this case study (see Chapter 4, Section 4.3.5) the IS readiness
model was applied to the four key elements.
People: staff
STATUS PRIOR TO PROJECT

At the beginning of the project, the status mostly agreed with the general
description of Level 2: the available IS/IT staff for the project consisted, in
addition to a few programmers and low level technicians, of a few system
analysts, and the recently appointed group head/manager. The small IS/IT staff
consisted, in addition to the programmers and low level technicians, of system
analysts, where qualified individuals (mainly programmers and analysts) were
selected, recruited and transitioned into assignments:

•
•
•

A DP manager who was appointed was responsible for IS/IT function
IS/IT staff were charged with the responsibility of adequately understanding
the user requirements needed for systems’ development
New user recruits were expected to have basic IS/IT skill

STATUS AT TERMINATION OF PROJECT

The status of the staff at the end of the project mostly agrees with the general
description of some Level 3 criteria: in addition to the programmers and analysts, there were dedicated database administrators who were appointed during
the project. Almost all needed technical specialist staff were in the team and the
team head was promoted to manager status. The IS/IT staff were coordinated
with current and future IS/IT needs at both the organisational and unit levels in
regard to the new system, and users were expected to have specific IS/IT-related
skills to use the system.
TARGET STATUS

The current situation (Level 3) seems to fulfil the proposed target situation
concerning the staff attribute. The group seems to have enough personnel for
maintaining and updating the system. The corrective steps taken by top management, and the project and deployment team leaders were fruitful in providing the teams with the needed staff to fit a Level 3 description. Providing the
budget for hiring the needed staff, allowing qualified staff to join the team
from other groups in the company, and promoting the team head to a middle
management status, all contributed to the achievement of the target staff
level.
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The result of Staff Analysis is as follows:

People
Staff
Status

Prior to

At end

Target

Gap

Maturity level

2

3

3

–

People: skill
STATUS PRIOR TO PROJECT

At the beginning of the project, the status of skill attribute of both the users
and IS/IT people involved in the project mostly agreed with the general description of Level 1: staff did not have the required skills or the knowledge of the
organisational needs as required for the project. These staff were allocated to
the project from different parts of the organisation with no specific, related
skills.
STATUS AT TERMINATION OF PROJECT

At the end of the project, there was a difference between the skill of the IS/IT
staff and users. This occurred because of the support the IS/IT people
received from top management, while users still suffered from resentment for
the project, hindering their participation in the training programmes and their
gaining experience from using the system. The users’ skill improved in comparison to before the project, but not as much as needed. The skill situation
of the user staff mostly agrees with some of the general descriptions of
Level 2.
The level of skill of the IS/IT staff at the end of the project mostly agrees
with some of the general descriptions of the Level 3 criteria: considerable technical competence existed among IS/IT staff after being trained and acquiring
experience from working in the project. Those skills, which included programming, analysis, security, networking, etc., were enhanced by the experience and
internal seminars held within the group. Because of being faced by resentment
from users, the project group recognised the need to acquire interpersonal skills
and develop their project management skills, which were the subject of some of
the short seminars held within the group.
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TARGET STATUS

The current situation (Level 3) seems to fulfil the needed target situation concerning skill of IS/IT staff. They have the needed skill for operating, maintaining
and updating the system. The corrective steps taken by the project leader and
the deployment team’s head by providing training to the teams’ staff while in
the project, along with the support received from new top management provided the team with the needed skills, either through new staff recruitments or
training the existing ones.
The user skills need to be improved to reach Level 3 which seems to be the
adequate level for such a system that requires the skills for using it. Users need
to work constantly on enhancing their IS/IT capabilities to perform their
assigned tasks and responsibilities.
The result of Skill Analysis is as follows:

People
Skill
Status

Prior to

At end

Target

Gap

Maturity level

1

2(user), 3(IS/IT)

3

Level 3 (user)

People: Head of IS/IT
STATUS PRIOR TO PROJECT

At the start of the project, the situation mostly agreed with the general description of Level 2, i.e. the DP manager was under a financial control group/section.
STATUS AT TERMINATION OF PROJECT

At the end of the project the Head of DP became a manager with a job of a
technical nature, agreeing with the description in Level 3.
TARGET STATUS

The proposed target situation for the DM head is to be of middle manager
status, but not viewed as a technical manger, to be able to participate in the
business-related decisions where s/he can bring into them a technological perspective. At the time, top management views and attitudes are moving in this
direction. The target situation mostly agrees with the description of the Level 4
characteristics.
The result of Head of IS/IT Analysis is as follows:
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People
Head of IS/IT
Status

Prior to

At end

Target

Gap

Maturity level

2

3

4

Level 4

Work environment: leadership
STATUS PRIOR TO PROJECT

At the beginning of the project the status mostly agreed with the general
description of Level 1, i.e. leadership had little concern for the potential utility
of IS/IT.
STATUS AT TERMINATION OF PROJECT

The status of the leadership at the end of the project was improved dramatically
by the change of top management to agree mainly with Level 4 criteria. The
new management considered IS/IT to be vital for the smooth functioning of
operations.
TARGET STATUS

For a system so vital to a company in the oil sector, the integrity and ease
of accessibility to data of such importance requires a management that, at
least, considers IS/IT as crucial for the company’s operations. This requires
providing the necessary budget and support to an IS/IT project as important as the DM project. The current leadership level is adequate as a target
level.
The result of Leadership Analysis is as follows:

Work Environment
Leadership
Status

Prior to

At end

Target

Gap

Maturity level

1

4

4

–
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Work environment: culture
STATUS PRIOR TO THE PROJECT

The culture attribute situation from the beginning of the project until just
before the end was mostly in agreement with the general description of Level 1.
This situation was one of lack of cooperation between the development team
and users.
STATUS AT TERMINATION OF PROJECT

The status of the culture attribute at the end had improved after the introduction of the user awareness programme and allocating the support personnel
on-site with the users. The current situation agrees with the general theme of
Level 2 culture criteria in the readiness model.
TARGET STATUS

The organisation needed to improve communication and implement a program
to take it to meet the criteria in Level 4 for the system to be fully successful. The
system spans over many groups in a complementary workflow fashion. There is
a need for integration between workgroups, among which is the IS/IT unit, for
the system to be fully successful and improve the efficiency and quality of
interdependent work. This proposed target situation mostly agrees with Level 4
criteria of culture in the readiness model. Before the groups reach this level, IS/
IT needs to have control of activities regarding the workflow of the system.
Without such control and without making users aware of the benefits, they will
continue to ignore the system and keep doing work according to their old
ways. This intermediary level mostly follows the general description of Level 3
criteria.
The result of Culture Analysis is as follows:

Work Environment
Culture
Status

Prior to

At end

Target

Gap

Maturity level

1

2

4

3,4
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Work environment: structure
STATUS PRIOR TO PROJECT

At the start of the project the status mostly agreed with the general description of Level 2: the team had been assigned the responsibility for developing
the system. Responsibility for IS/IT was decentralised among groups, where
groups had full freedom in managing their IS/IT with an increased self-reliance
regarding IS/IT matters that was apparent throughout the organisation.
STATUS AT TERMINATION OF PROJECT

The current structure attribute situation was altered at end of the project when
the project team’s position was elevated. At the time, the structure attribute
situation started to agree with the general theme of Level 3 criteria.
TARGET STATUS

The current structure attribute situation would be adequate to achieve most of
the project’s aims. For the system to be successful as a base for other Data
Management systems organisation-wide, the structure attribute situation needs
to have the position of IS/IT unit on a higher level to be able to coordinate this
bigger task. The proposed target situation mostly agrees with the level 4 criteria
described in the readiness model.
The result of Structure Analysis is as follows:

Work Environment
Structure
Status

Prior to

At end

Target

Gap

Maturity level

2

3

4

4

IT infrastructure: systems
STATUS PRIOR TO PROJECT

At the beginning of the project, the systems attribute status mostly agreed with
the general description of Level 3: IS/IT applications covered most major operation areas and office automation existed but in an isolated, stand-alone manner. In different parts of the organisation, technical infrastructure consisted of
unconnected systems, but systems had been implemented in most operational
areas in the organisation where the use of IS/IT services varied among the
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business units. Also some IS/IT applications had been requested and implemented by users, and the old user-developed systems were being used in an
uncontrolled, uncoordinated manner.
STATUS AT TERMINATION OF PROJECT

The status of the systems attribute at the end of the project mostly agrees with
the general description of Level 4 in the readiness model. Some criteria in this
level have not yet appeared, but the aim was to implement them, such as DSS
and the central standardisation of packages and office automation tools. There
had been noticeable progress on the standardisation issue, but it had not been
applied organisation-wide.
TARGET STATUS

The proposed target situation still needs to mostly agree with the general
description of Level 4 that seems to meet the situation required for the new
system to function properly.
The result of Systems Analysis is as follows:

IT Infrastructure
Systems
Status

Prior to

At end

Target

Gap

Maturity level

3

4

4

–

Process: practices
STATUS PRIOR TO PROJECT

After interviews with the OilCo project leader and Head of implementation
team it was agreed that the level of the process attribute at the start of the
project was a weak Level 3-GG2, i.e. Level 3-GG2 practices were fulfilled in a
weak manner.
STATUS AT TERMINATION OF PROJECT

The level for process attribute at the end of the project was Level 3-GG2, i.e.
maintaining Level 3-GG2 but this time with practices being fulfilled most of the
time.
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TARGET STATUS

Since the development and deployment teams were not experienced in conducting process improvement or BPR, the progress of the process attribute was slow.
It might be that the teams were improving the processes by “trial and error”.
According to the project leader and deployment team head, level 4-GG3 would
be sufficient as the target process level. Even though it would be better to have
even more mature processes, it is unrealistic at this time to expect more than
this level from the organisation because of negative cultural attitudes towards
change. Collecting improvement information in Level 4-GG3 would be important for improving the business processes for a sector that needs to be able to
meet the projected increasing demand for oil production.
The result of Process Analysis is as follows:

Process
Practices
Status

Prior to

At end

Target

Gap

Maturity level

Weak 3-GG2

3-GG2

4-GG3

4-GG3
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