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Preface

Decades after predicting an increase in the intensity of competition levels—usually 
occurring gradually or quickly depending on the nature of industry—scholars such 
as Josef Schumpeter and Richard D’Aveni have not only been vindicated, but the 
competitive dynamics stream of strategic management research is a direct product 
of decades of research on the dynamics of competition they inspired. These studies 
have been conducted specifically in industries such as the automobile, airline, and 
retail industries experiencing these increases in levels of competition—the so-called 
hypercompetitive industries.

While extant literature contains a sizable number of review papers on strategy 
research à la competitive dynamics, there have not been sufficient aggregation or 
collections of non-competition-based studies of dynamism in hypercompetitive 
industries.  This edited book is strategically poised to explore other aspects of 
strategy dynamism, not just those restricted to competition.

Readers will find the six constituent chapters informative and insightful from 
diverse industry and geographic perspectives.

Dr. Okechukwu Lawrence Emeagwali
Associate Professor of Strategic Management, 
Head, Department of Business Management,

Director, Center for Management Research, 
Girne American University,

Cyprus
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Chapter 1

Introductory Chapter: Strategic 
Management - A Dynamic 
Approach
Okechukwu Lawrence Emeagwali  
and Hasan Yousef Aljuhamni

1. Introduction

Schumpter [1] and D’Aveni [2] persistently declared that industries irrespective 
of their nature, (static or dynamic) are experiencing and will continue to experi-
ence increasing levels of competition. Decades later evidence abounds in support 
of their postulations [3–13]. Latching on to this realization that irrespective of the 
traditional nature of industries, advances in technology are spurring increasing 
levels of industry competition, a lot of scholars have examined the antecedents of 
succeeding in this era for both organizations competing in traditionally turbulent or 
hypercompetitive industries as well as for organizations operating in traditionally 
static industries.

A review of extant literature reveals that some key antecedents for succeeding in 
the face of increasing levels of industry competition irrespective of industry nature 
include the development and use of dynamic strategies, dynamic leadership and 
dynamic capabilities-including organizational learning capabilities through trans-
active memory systems and general knowledge management as well as dynamism in 
strategic decision making [14–30].

The purpose of this edited volume is to sensitize readers on the state of current 
research on the role of dynamism in the strategy discourse.

2. On dynamic strategies

A vast body of current literature inextricably linking dynamism to success in tra-
ditionally dynamic and hypercompetitive markets exists in literature. This volume 
contains chapters which provide support to the continuous relevance of dynamism 
in this regard. This body of literature collectively examines the continuous rel-
evance of the recommendation that dynamic strategy, capabilities and competences 
are pivotal for success in turbulent and hypercompetitive markets. Its collective 
findings signify that conscious choices regarding the deployment of dynamic strate-
gies made by top management determine differentials in dynamic capabilities and 
competences observable among competing firms in hypercompetitive industries, 
and this in turn, determine the adaptability and flexibility differentials observable 
among such firms—a necessary and existential condition for survival and succeed-
ing in such industries.

While the above findings naturally apply to organizations competing in highly 
competitive industries and markets, a second body of literature also represented 
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in this volume reveals that the same can be said of organizations which operate in 
traditionally static or stable markets. In particular, this second but related body of 
literature found links between dynamic strategy approaches and organizational 
performance in traditionally static environments in line with the early postulations 
about the increasing levels of competitive rivalries currently being experienced by 
all types of industries by Schumpeter [1] and D’Aveni [2] as well as other prominent 
competitive dynamics scholars [10, 17, 31–37].

Interestingly, while this finding implies that even organizations competing in 
traditionally static industries such as higher education need to develop dynamic 
capabilities, latest research within this sub-domain also points to the fact that even 
static industries operating in the least competitive regions of the world such as 
Africa also need to become nimble and dynamic to stay ahead in their industries.

In other words, readers will come to the conclusion after reading this volume, 
that irrespective of the nature of an industry or the economic region within which it 
is situated, there is need for the development and deployment of advanced strategic 
thinking competences at the corporate governance level in a bid to develop unique 
dynamic strategies, capabilities and competencies which then confer upon organiza-
tions the strategic flexibility for increased adaptability to rapidly increasing changes 
in otherwise static industries such as the higher education industry [32, 33, 36, 37].

3. On dynamic capabilities

Diving deeper to the firm level of analysis, this volume also lends itself to studying 
individual capabilities and competencies which contribute to the strategic agility nec-
essary for survival and succeeding in increasingly hypercompetitive markets, further 
contributing to the dynamic capabilities literature by providing a diverse perspective 
particularly emanating from the context of emerging and developing economies.

Readers should expect to find contributions to the theoretical underpinnings of 
the dynamic capabilities’ literature such as agency and stewardship theories among 
others; as well as a reiteration of the importance of other non-tangible capabili-
ties such as corporate identity and reputation during strategy development and 
competitive interactions. Most importantly, readers would find empirical evidence 
that newer capabilities emanating from exponential technologies such as artificial 
intelligence are increasingly changing the dynamic capabilities landscape introduc-
ing novel capabilities that engender speed and flexibility within firms and dictate 
new competitive rules within industries, irrespective of type.

4. Conclusions

All in all, the mission of this edited volume is to present current empirical 
evidence for the continued relevance of dynamism in the strategy discourse. It finds 
that dynamism in the development and execution of strategies and its dependence 
on dynamic capabilities is still very relevant in today’s business environment, irre-
spective of whether these environments are hypercompetitive in nature or relatively 
stable. It also finds that irrespective of whether firms operate in highly competi-
tive geographic regions or less competitive ones—typically characteristic of most 
developing economies, strategic dynamism is of equal importance and relevance.

The findings of this volume is important and significant because the random-
ness with which the constituent chapters were selected and the diverse nature of the 
study backgrounds involved, give credence to the role that dynamism continues to 
play within the field of strategic management.
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Chapter 2

Dynamic Strategy in a Turbulent 
Business Environment
Tsitsi Mufudza

Abstract

Today’s turbulent business environment, characterised by rapid technological 
changes and increased globalisation, has swept away industry and market condi-
tions that previously defined competitive conditions. Such an environment requires 
flexible strategic solutions that respond quickly to these rapid changes. This chapter 
will therefore look at the need for dynamic strategy in today’s business basing on the 
systematic review of relevant literature. It will also focus on the need for dynamic 
capabilities and competencies that are necessary for coping with the ever changing 
business environment. The chapter highlights that capability differentials among 
firms are a result of choices made by management. This explains why some firms 
are more adaptive than others and more flexible firms have been seen to perform 
better under uncertain environments.

Keywords: strategy, dynamic strategy, turbulent business environment,  
dynamic capabilities, dynamic competencies

1. Introduction

This chapter discusses the need for a dynamic strategy in turbulent business 
environment. The chapter starts by giving definitions to key terms like strategy and 
turbulent business environment. Tools that have been traditionally used to cope with 
environmental uncertainty have been looked at and how they can be complemented to 
yield better strategies and improve performance in a turbulent business environment.

2. Methodology

In this chapter the methodology employed was the qualitative systematic review 
of literature on the various aspects of the topic addressed which include strategy, 
dynamic strategy, turbulent business environment and dynamic capabilities among 
others. Basic ideas on how to conduct such a systematic review were borrowed from 
prominent scholars in the area [1]. Both integrative and interpretative techniques 
were used to uncover new understanding in the area of strategy. Using this meth-
odology, various studies on dynamic strategy and turbulent business environment 
were brought together from various primary qualitative studies conducted and 
some in depth study on the subject matter was done resulting in conclusions being 
drawn. Thus qualitative synthesis of literature review was used as a basis for the 
arguments discussed in this chapter.
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3. Strategy

Strategy can be described as a plan of action that is designed to achieve a par-
ticular goal. Thus strategy is concerned with the setting and achieving of objectives 
and the process also involves the allocation of resources, which requires some 
consistency and cohesiveness of actions and decisions [2]. From its conception as 
a discipline, soon after the second world war, strategy has been greatly associated 
with systematic and detailed planning which distinguished it from other forms 
of planning. However this conception has been greatly challenged in the past few 
years as the business environment has become more dynamic and turbulent. Some 
strategic tools to cope with uncertainty in a turbulent business environment have 
been rendered ineffective, hence the need to seriously consider the phenomenon of 
strategy in a turbulent business environment. Thus there has been great emphasis 
on the need to shift from regarding strategy as a detailed and systematic plan to 
considering them as mere guidelines for action in a dynamic business environment. 
However research has proven that strategy is an indispensable aspect even in a tur-
bulent environment though there is need to move away from traditional approaches 
to strategy and embrace more reactive approaches centred on strategic agility and 
organisational flexibility.

4. Turbulent business environment

Turbulence can be best described as ‘unpredictable uncertainty for strategic 
planning purposes’ [3]. Environmental uncertainty is believed to arise when 
managers are not ‘confident that they understand the major changes and events in 
their industries’ [4]. Such an environment has also been regarded by some scholars 
as ‘hypercompetitive’ and it was taken to refer to ‘an environment of fierce competi-
tion leading to unsustainable advantage or the decline in the sustainability of advan-
tage’ [5]. Earlier work on turbulence can be traced back to the work on capitalism 
and creative destruction [6]. However a hypercompetitive environment is regarded 
as surpassing the earlier ‘creative destruction’ of the 1930s which was mainly as a 
result of technological innovation and revolution [5]. Environmental turbulence 
can be taken to have been necessitated by several aspects which include rapid 
product innovation, changes in customer tastes and preferences, increased rates of 
technology transfer, employee and talent mobility, new internet capabilities, rapid 
technological changes and globalisation. Earlier studies attributed such changes to 
aspects like the emergence of trading blocks, excess capacity, structural changes, 
environmental concerns, reduced protectionism and technological discontinuities 
among others [7]. Failure to anticipate and embrace changes brought by these forces 
has been greatly attributed to the changing fortunes of the former leading and larg-
est companies like General Motors, IBM and Xerox [7].

Thus, research has shown that a turbulent business environment defies the key 
assumptions of traditional strategic planning which are regarded as mostly applica-
ble in identifiable and stable industry structures [5, 7, 8]. This therefore necessitated 
the re-evaluation of most strategic management tools and concepts. For instance, 
sustainable competitive advantage, which was regarded as a key component of a 
good strategy, was regarded as non-existent and instead organisational flexibility 
and dynamic capabilities were considered as sources of sustainable advantage [5, 8].  
Furthermore, arguments around Porter’s Five Forces model and the Resource 
Based View (RBV) of the firm were challenged since they were taken to be based 
on a stable business environment. This was due to the difficulties associated with 
measuring and assessing buyer, supplier and rivalry power as industries’ boundaries 
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become blurred and hard to define in turbulent environments. Under such condi-
tions the major underlying assumptions of the RBV were also defied as factor 
markets were considered as moving towards constant disruption and perfection as a 
result of rivalry and innovation.

Thus under hypercompetitive conditions, temporary rather than sustainable 
advantages have been identified as existing and new theories like ‘entrepreneurial 
action’ [9] were formulated to replace some traditional strategic models. Changes 
in the business environment can either be incremental (also termed evolutionary or 
continuous) or discontinuous (revolutionary). Under these types of change dif-
ferent strategic approaches are called for to enable firms to cope with the growing 
uncertainty.

5. Tools for coping with environmental uncertainty

Various tools have been traditionally used by firms to cope with strategic 
planning in fast paced business environments. These tools include environmental 
scanning, scenario analysis, real options analysis and technology and product road 
mapping. These tools and techniques have been used to identify drivers of change 
in the external business environment of companies. These tools will be looked at 
below, but it should not go unmentioned that these tools have been criticised on the 
grounds that most drivers of change interact in ways that are novel and unforesee-
able to be easily detected by these tools.

5.1 Environmental scanning

Environmental scanning has been regarded as a process of acquiring and using 
information about trends, events and relationships in an organisation’s external 
environment which assists management in planning the future course of action 
[10]. It is believed that environmental scanning is well defined, systematically 
planned and executed and that it is directed at systematic and comprehensive 
data. This process is also taken to rely on regular, casual and informal informa-
tion sources from all stakeholders [11] and it involves both information searching 
and viewing [10]. Organisations carry out environmental scanning so that they 
understand the external forces at work and develop effective responses to improve 
or secure their position in the future. They also scan the environment in order to 
identify opportunities and threats, avoid surprises, gain competitive advantage and 
enhance their short and long term planning.

The ability of an organisation to adapt to its external environment depends heav-
ily on its knowledge and interpretation of external changes at work. The quality of the 
information gathered from the scanning process or of the environmental scanning 
process itself is determined by the cognitive abilities of management. Furthermore, 
the organisation’s ability to survive depends on its ability to align its internal activities 
with the external constituents. Thus the scanning process should provide good qual-
ity (anticipatory) information that enables it to respond to the future developments 
in the environment by creating innovative entrepreneurial behaviour [11].

Research has shown a positive correlation between environmental scanning 
and improved organisational performance [10]. However scanning alone has 
been regarded as insufficient to assure performance, but it should be aligned with 
strategy and the information obtained must be effectively utilised in the strategic 
planning process. It has been recommended that scanning should enhance and 
increase discussion and communication about future oriented planning in organisa-
tions and should induce strategic and organisational learning.
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5.2 Scenario analysis

Scenario analysis is one technique used to measure operational risk in organisa-
tions. Operational risk is defined as ‘the risk of loss resulting from inadequate or 
failed internal processes, people or systems or from external events’ [12]. Scenario 
analysis is a quantitative tool used to assess the impact of extreme events based on 
hypothesis or historical scenarios. It can be identified as a stress testing tool that 
allows institutions to obtain useful results from examining scenarios that cover 
infrequent but selective risks that can have a great impact on institutional operations.

In scenario analysis estimations are based on ‘what-if ’ scenarios that are gener-
ated on the basis of catastrophic events that occurred in other organisations, external 
data, expert opinion or extremely imagined events [11]. It is meant to investigate 
whether an organisation would be able to undergo exceptional risk losses. Basically 
there are two groups of scenarios whose classification is determined by the event type 
they define. The first category makes use of historical events like the September 2011 
terrorist attacks or a strike and management investigates the potential impact of these 
events on the organisation. The second group uses hypothetical scenarios like some 
plausible risk events that have not yet happened but have some probability to occur.

However great care must be taken in using scenario analysis since it is very 
subjective and depends heavily on the choice of the scenarios used. Thus the use of 
irrelevant scenarios or bad assumptions can result in irrelevant losses.

5.3 Real options analysis

A real option is regarded as the ‘right but not the obligation to acquire, expand, 
contract, abandon or switch some or all of an economic asset on fixed terms on 
or before the time the opportunity ceases to be available’ [13]. As suggested in the 
definition, some examples of real options include:

• Option to switch resources

• Option to expand

• Option to delay

• Option to wait and see

• Option for future growth

Real options use options theory to evaluate physical or real assets and they give 
certain reactive plasticity on decision makers like the options to divest, wait or 
invest in in the face of new information. Traditionally, real options have been used 
to analyse troubled firms and firms involved in research and development with con-
siderable amounts managerial flexibility under significant amounts of uncertainty.

The real options approach is highly regarded since it ponders upon numerous 
decision pathways in the face of high uncertainty. It also gives management room 
for flexibility in selecting the optimal strategies or options along the way when new 
information becomes available. This approach is credited for assuming a multidi-
mensionality series of decisions that give management room to adapt in the face of 
changes in the business environment. This helps management to hedge themselves 
against negative risks. Thus management has room to make strategy adjustments in 
the case of future uncertainty. Furthermore, as information becomes available and 
uncertainty clears, management can choose the best strategies to implement.
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5.4 Technology and product road mapping

This is a technology forecasting tool that aims at improving the ‘strategic 
technology planning process by linking the acquisition of technology to strategic 
objectives and the associated business and market drivers, enabling soundly-based 
technology investment to be taken’ [14]. Technology and product road mapping is 
used by companies to determine the future technological evolutions and appropri-
ate actions that would enable companies to compete and survive in such a future.

It is believed that technology road mapping has gone through two generations 
and that a third generation stage is still at its infantry stage [14]. The first genera-
tion is believed to have emerged from the 1970s to the mid-1980s. This generation 
is believed to have been centred on methodologies aimed at forecasting technology 
more accurately and clearly. The second generation was centred on methodologies 
aimed at improving strategic technology planning decisions and it span from the 
mid-1980s to the end of 1990s. The third generation with methodologies aimed at 
producing integrated technology management activities is believed to have emerged 
from the end of the 1990s to date. However it is believed that very few companies 
have adopted the third generation due to lack of supporting software that enable 
them to integrate it into their business processes.

6. Strategic foresight

The above tools have been commonly used by businesses to enhance decision 
making at business and corporate level strategies. Since most of the techniques are 
future oriented, the terms ‘strategic foresight’ and ‘corporate foresight’ have been 
used to encompass these practices [4]. Strategic foresight is defined as a ‘future-
intelligence gathering and medium to long-term vision-building process that aids 
present day decisions and mobilises joint actions in a systematic and participatory 
way’ [4].

It is also defined as a set of technologies, tools, methods and actions that are 
used to provide an accurate description of both the present-day and future business 
environment of an entity [15]. It is considered as combining both expert analysis 
and technology to determine the most influential factors in the business environ-
ment that will have considerable effect on business development. Strategic foresight 
is also considered to happen ‘when any planner uses scanned inputs, forecasts, 
alternative future exploration analysis and feedback to produce or alter plans and 
actions of the organization’ [16].

Strategic foresight has been criticised due to its failure to make reliable pre-
dictions [4]. It is argued that although the predictions of strategic foresight are 
relatively accurate in the short run, forecasting accuracy is likely to diminish in 
the medium and long run due to the unpredictability nature of technological, 
economic, political and social drivers of change that work together in unusual and 
unanticipated ways. Therefore, reactive methodologies based on strategic agility 
and organisational flexibility have been encouraged under turbulent environments 
instead of planning.

However research has shown that there are certain circumstances under which 
foresight based approaches and planning are useful in helping the alignment of 
strategic decisions with changing environments. Furthermore, there are also 
circumstances under which flexible approaches are useful. For instance, in a study 
conducted on strategic planning and organisational flexibility in turbulent environ-
ments, it was found that in the case of continuous drivers of change that do not 
result in boundary uncertainty, strategic foresight tools are useful. Organisations 
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5.4 Technology and product road mapping
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used to encompass these practices [4]. Strategic foresight is defined as a ‘future-
intelligence gathering and medium to long-term vision-building process that aids 
present day decisions and mobilises joint actions in a systematic and participatory 
way’ [4].
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used to provide an accurate description of both the present-day and future business 
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is also considered to happen ‘when any planner uses scanned inputs, forecasts, 
alternative future exploration analysis and feedback to produce or alter plans and 
actions of the organization’ [16].

Strategic foresight has been criticised due to its failure to make reliable pre-
dictions [4]. It is argued that although the predictions of strategic foresight are 
relatively accurate in the short run, forecasting accuracy is likely to diminish in 
the medium and long run due to the unpredictability nature of technological, 
economic, political and social drivers of change that work together in unusual and 
unanticipated ways. Therefore, reactive methodologies based on strategic agility 
and organisational flexibility have been encouraged under turbulent environments 
instead of planning.

However research has shown that there are certain circumstances under which 
foresight based approaches and planning are useful in helping the alignment of 
strategic decisions with changing environments. Furthermore, there are also 
circumstances under which flexible approaches are useful. For instance, in a study 
conducted on strategic planning and organisational flexibility in turbulent environ-
ments, it was found that in the case of continuous drivers of change that do not 
result in boundary uncertainty, strategic foresight tools are useful. Organisations 
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operating under such circumstances are therefore encouraged to invest heavily in 
predicting changes and new events and align them with their goals. However the 
same study above also found that in the case of discontinuous change, which results 
in boundary uncertainty, managers should emphasise agility and stay flexible so 
that they adapt to environmental changes as they develop. The study also found that 
in the case of discontinuous change, foresight techniques and practices like product 
and technology road mapping can become sources of indolence which may lock 
managers ‘into the (wrong) future they predicted and thus distracting them from 
the real future’ [4].

The above was the case of Nokia which was locked in its Symbian operating 
systems that it had invested so heavily in. Nokia had used environmental scanning, 
product and technology roadmaps to define its competitive position and developing 
its product portfolio in the mobile communication industry. However, Nokia was 
not able to sustain its advantage over Google and Apple which entered the market 
unexpectedly exploiting the software skills they had originally developed in the PC 
industry. This entry of Apple and Google into the market can be identified as an 
example of a discontinuous driver of change that results in boundary uncertainty. 
Thus under such circumstances, strategic flexibility and learning enable firms to 
grasp the new key components and players of their industry as soon as they emerge 
and adapt quickly.

The above brings us to the issue of dynamic strategy which contends that strate-
gic planning is dynamic and it involves a complex pattern for actions and reactions. 
Thus strategy making can thus be planned and partially unplanned.

7. Dynamic capabilities

A capability is defined as a ‘collection of organizational routines that enable a 
firm to perform some set of tasks on a repeated or consistent basis’ [17]. Capabilities 
are taken to encompass ‘organisational processes by which resources are utilised 
to create growth and adaptation within changing environments’ [18]. Capability 
identification, selection and creation is an important (practical) strategic decision 
whose competitive performance is equivalent to decisions about ‘which markets 
to enter, how a firm can position itself in the market, in which markets to exploit 
existing resource capabilities, what prices to charge, how to deter entry and other 
traditional strategic variables’ [19]. Thus in the same manner business organisations 
compete in markets for products, they also compete to create technological, opera-
tional and organisational capabilities that provide them with advantage in those 
product markets. This entails a positive correlation between decision about product 
market entry and position and decision capability creation [19].

It has been argued that investments in capabilities create strategic options for 
competition in product markets, and the firm’s capability strategy is to make a 
choice of investments in different types of capabilities. From a capabilities per-
spective, the firm’s strategic problem has been regarded as that to choose among 
alternative investment paths for building capabilities that would underlie competi-
tive advantage [20]. The formation of capabilities is a result of various kinds of 
activities that include autonomous learning by doing, business process redesign, 
experimentation, investments in human and physical capital, technology adoption 
and Research and Development projects [19].

It has been posited that the firm’s capability strategy involves choosing between 
deepening their existing capabilities contrasted with broadening their capabilities 
collection to include new sets of capabilities and this has been demonstrated in the 
form of a map with some examples provided [19]. This map is shown in Figure 1.
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The above author argued that companies’ investments in capabilities can either 
be specialised or generalised as indicated in the map. However it was posited that 
both specialised and generalised capabilities can be subjected to broadening and 
deepening investments. For example as shown in Figure 1, when Honda (well 
known for automobile production) engages in vehicle design simulation methods, 
this is a typical capabilities’ deepening investment. However when Honda engages 
in building capabilities in light jet design, this is a typical capabilities broadening 
investment.

Likewise Google’s expansion into auto designs is an example of broadening 
investment, whereas Google’s research and development on internet search is an 
example of deepening investment as shown in Figure 1.

Dynamic has been defined as the ‘capacity to renew competences so as to achieve 
congruence with the changing business environment’ [21]. Thus dynamic capabili-
ties are taken to represent the ‘firm’s ability to integrate, build and reconfigure 
internal and external competences to address rapidly changing environments’ [21].

As explained earlier on, the essence of dynamic capabilities emerged after the 
realisation through research that sustainable advantages suggested by traditional 
strategy theories are rare, short-lived and may be fortuitous [7]. As a result, 
dynamic capabilities and organisational capabilities were regarded as sources of 
sustainable competitive advantage. However it should be pointed out that there 
has been no empirical evidence established to the effect of the sustainability of 
capabilities over extended periods, though it has been established that inertia and 
complacency weaken the sustainability of dynamic capabilities [7].

The dynamic capabilities theory is regarded as an extension to the Resource 
Based View (RBV) framework which argues that competitive advantage is a result 
of the firm’s ability to manage its internal resources. This is because some resources 
are regarded as firm specific, not transferrable and difficult to imitate. Thus in the 
RBV framework, a firm is regarded as a ‘collection of resources that are valuable, 
rare, imperfectly imitable and non-substitutable’ [22]. However, the RBV has been 
criticised on the grounds that while it identifies mechanisms that build competitive 
advantage, it does not explain how these mechanisms operate [22].

Dynamic capabilities are a framework that is used to understand differences 
in firm level capabilities. The framework holds that firm level differences in 

Figure 1. 
Map for capability strategy choices. Source: Pisano [19].
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capabilities are rooted in three factors namely asset positions, processes and paths 
which are explained below.

a. Asset positions—which hold that a firm’s ability to change the future range of 
capabilities is constrained by its current stock of capabilities. Here assets refer 
to the legacy resources namely organisational competences, technical skills and 
knowledge that determine the firm’s options for future capability expansion.

b. Processes—which refer to aspects like management systems, resource alloca-
tion processes and governance structures that shape organisational adaptabil-
ity. It is this capacity to reconfigure a firm’s asset positions and specifically the 
processes that underlie this capacity that led to the formation of the construct 
called dynamic capabilities.

c. Paths—which hold that since most capabilities develop over time and are 
cumulative in nature, they involve commitments to ‘paths’ instead of discrete 
projects. This entails firms to engage themselves in paths for capability that 
lead to competitive advantage.

It is believed that capability differentials across firms is mainly a result of 
management choices, and management must be able to influence the creation and 
evolution of their firms’ capabilities. Thus management discretion in the selection 
of paths, together with some constraints faced can result in differences in firm capa-
bilities. The dynamic capabilities approach can be used to explain firm level dif-
ferentials and it also assists managers in making capability decisions. The approach 
helps to explain why some firms are more adaptive than others. More flexible firms 
are likely to do better in uncertain environments.

8. Conclusion

In conclusion, it can be posited that, in a dynamic business environment, 
traditional tools for copying with strategic planning are necessary but not sufficient 
in ensuring business sustainability. Furthermore the nature of changes experienced 
determine the strategic approaches adopted by managers. Managers should also 
make proper capabilities decisions that will enable their firms to cope with uncer-
tainty experienced in their business environments.
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Abstract

In the 21st century, global competition is forcing tertiary institutions to excel in 
knowledge-creation that are relevant and innovative to bring solutions to societal 
problems. Perhaps a new system of thinking will enhance the relevance and sustain-
ability of these universities. The paper takes a look at successful African universities 
and the lesson that can be learned from them. In depth discussions regards strategic 
thinking, leadership and governance of African universities are well digested with 
views and expectations collected through interviews with both past and current 
universities leadership. Majority of the views and expectations were drawn from 
successful universities in Ghana.

Keywords: African universities, governance, leadership, strategic thinking

1. Introduction

The ability to think strategically is essential for individuals and institutions. The 
real question is how can we continually be more focused on our strategic thinking 
skills in order to thrive in today’s unstable higher education management? The fact 
is most higher education leaders in Africa are now required to be more successful 
with fewer resources [1]. In 2009, several authors commissioned by the Association 
of African Universities (AAU) pointed out that Higher Education Institutions (HEI) 
are struggling with strategic thinking, re-thinking, and sustainability issues and 
that HEIs may need to improvise on their knowledge creation ventures [2–4]. In 
Africa, specifically in Ghana, higher educational (universities) leaders have limited 
resources to varying degrees within their educational institutions. The reality, 
however, is that not all higher educational leaders are good strategists.

In these current times, global competition is forcing tertiary institutions to excel 
in knowledge-creation that are relevant and innovative to bring solutions to societal 
problems. Perhaps a new system of thinking will enhance the relevance and sustain-
ability of African universities. In Ghana for example, PNDC Law provides techni-
cal leadership, entrepreneurial solutions, and support for industries for national 
development.

At the global frontier of knowledge-creation is the need for change forced 
by internal and external factors, competition, demand and supply of tertiary 
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ability of these universities. The paper takes a look at successful African universities 
and the lesson that can be learned from them. In depth discussions regards strategic 
thinking, leadership and governance of African universities are well digested with 
views and expectations collected through interviews with both past and current 
universities leadership. Majority of the views and expectations were drawn from 
successful universities in Ghana.
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1. Introduction

The ability to think strategically is essential for individuals and institutions. The 
real question is how can we continually be more focused on our strategic thinking 
skills in order to thrive in today’s unstable higher education management? The fact 
is most higher education leaders in Africa are now required to be more successful 
with fewer resources [1]. In 2009, several authors commissioned by the Association 
of African Universities (AAU) pointed out that Higher Education Institutions (HEI) 
are struggling with strategic thinking, re-thinking, and sustainability issues and 
that HEIs may need to improvise on their knowledge creation ventures [2–4]. In 
Africa, specifically in Ghana, higher educational (universities) leaders have limited 
resources to varying degrees within their educational institutions. The reality, 
however, is that not all higher educational leaders are good strategists.

In these current times, global competition is forcing tertiary institutions to excel 
in knowledge-creation that are relevant and innovative to bring solutions to societal 
problems. Perhaps a new system of thinking will enhance the relevance and sustain-
ability of African universities. In Ghana for example, PNDC Law provides techni-
cal leadership, entrepreneurial solutions, and support for industries for national 
development.

At the global frontier of knowledge-creation is the need for change forced 
by internal and external factors, competition, demand and supply of tertiary 
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education. Institutions of higher learning are advised to examine institutionalized 
systems, in order to innovate for the twenty-first century (C21st) emerging market 
and the global competition by thinking strategically [5, 6]. Strategic thinking is 
different from strategic planning that most institutions are noted for [7]. Strategic 
thinking is the construct of “ideas, processes and tools; of finding new and innova-
tive approaches to problem solving and using policy initiatives and approaches that 
allow for effective implementation, monitoring and refining” [5], which strategic 
planning is not [7].

Evidence from research across the globe affirms that strategic thinking is more 
crucial at the time when in Ghana’s tertiary education landscape is changing. Since 
1992 there has been a policy and a gradual implementation of recommendations 
from the Ministry of Education Technical Committee report [8] on the conversion 
of Ghana Polytechnics to Technical Universities (TUs). As expected such policies 
are subjected to scrutiny and critique; many are wondering how ready are the 
Polytechnics to assume TUs and how successful is this policy for national devel-
opment. Fortunately, the Ghana government and National Council for Tertiary 
Education (NCTE) have decided to start with five Polytechnics. However, the suc-
cess of such a policy have a tremendous impact on tertiary education in the country 
and hence, a matter of concern for stakeholders. The implementation of the policy 
document [8] outlined strategies and plausible changes that will facilitate the 
growth of these institutions that are mandated to provide:

• Tertiary education in the fields of manufacturing, commerce, science, technol-
ogy, applied social science, applied arts and any other fields approved by the 
Ministry of Education

• Opportunity for skills development, applied research and publication of 
research findings [8].

A review of the policy objectives shows that there are likely challenges in the 
policy implementation. There is the need for strategic planning, strategic manage-
ment, a dyadic relation between ideals and actual performances, and the need to 
bring expected results in the policies and implementation framework [8].

This chapter will take an in-depth look at Strategic Thinking, Leadership and 
Governance for African Universities: Lessons from Successful Universities with 
special reference to Ghana, and Lessons learned from successful universities.

2. Strategic thinking: the concept

The concept of strategic thinking has been debated by scholars and practitioners 
for the last 25 years in an effort to understand its meaning and impact on organi-
zational leadership and performance. Although the concept is gaining interest, it is 
still an area considered to be under-researched [9] as there is a lack of supporting 
empirical literature to clarify the role of strategic thinking in leadership effective-
ness [10, 11]. This has resulted in a lack of theoretical understanding, leaving little 
guidance for leaders [10]. Fairholm and Fairholm [12] conceptualize strategic 
thinking competency as a work in progress in the world of academic literature. The 
mere lack of a common definition for strategic thinking has led to the concept being 
considered indecisive [13, 14] and even being confused and interchangeably used 
with other leadership and management concepts such as strategy, strategic planning 
and strategic management [9, 13, 15]. Mintzberg [16] states that ‘many practitioners 
and theorists have wrongly assumed that strategic planning, strategic thinking, and 

23

Strategic Thinking, Leadership and Governance for African Universities: Lessons from Successful…
DOI: http://dx.doi.org/10.5772/intechopen.81196

strategy-making are all synonymous’. However, recent studies have refined the exist-
ing literature on strategic thinking, thereby distinguishing it from the other strategy 
types [17–19]. This reworking of the definition of strategic thinking is triggered by 
the popularity of and attention to this concept as being critical to leadership effec-
tiveness [19]. Similarly, the uncertainty, complexity and turbulence of the contem-
porary world of business have demanded that organizational leaders and managers 
think strategically in order to ensure survival of their businesses [15, 18].

What is known in literature as strategic thinking is different from strategic 
planning or strategic management, particularly when it comes to organizational or 
institutional advancement [5, 7, 20]. In Africa and other developing countries lit-
erature is silent when it comes to strategic thinking and that of higher institutional 
advancement. According to [20], strategic thinking is a creative endeavor fused 
with “dynamic, responsive, and often intuitive” (p. 456) influence on an enterpris-
ing goal. In strategic thinking, the inputs, throughouts, and outputs are expected 
to feed into what to change in a system to ensure efficiency within a SMART goal 
[7] – where a SMART goal means Specific, Measurable, Aligned, Realistic and 
Time-bound.

Edwards and Sam [6] made an attempt to encourage a Feedback in strategic 
thinking loop, whether positive or negative, whereby its effects are cumulative in an 
appreciative enquiry. They urge that strategic thinking in higher institutions must 
be guided by the “Brain Powers” of the institution. It is perceived that their collec-
tive “Brain Power” in strategic thinking will impact results if solicited systematically 
and efficiently. What is missing in most African literature is how institutions can 
encourage “the engagement of people in such a way that leaders and followers raise 
one another to higher levels of motivation and morality” [21], through the process 
of strategic thinking for institutional change [6]. In effect, faculty and staffs need to 
contribute and own the ideas, and to provide inputs into the processes of change.

A study conducted by [1] found that strategic leadership influences activities 
and the thinking behind ideas in order to ‘move people’ to accomplish change. 
For example; one the institutional leader’s echoed through interview that to lead 
strategically, “Institutional leaders must lead academically … and in solving social 
problems … leave those politicians … [if ] they [politicians] create problems, …. We 
[academicians] must be there to solve them”. “Our institutional leadership’s commit-
ment [is to] be solving societal problems rather than talking and lamenting with the 
rest of the society …. People need solutions from our research and academic activities” 
(DDG, Interviewee #1). Strategic leadership when it comes to policy implementa-
tion is all about moving people with minimal efforts and maximum resources to 
accomplish expected goals [7, 22]. Leadership becomes strategic with much think-
ing about relations and tasks, not just directing, especially in higher education, 
but ownership to the processes [23]. Strategic leadership is a vehicle for controlling 
systems, planned changes, and moving people to buy-into ideas, following will-
ingly, and sharing a common vision [7, 23].

Therefore when it comes to a whole system change in a tertiary institution in 
Ghana, for example, there is a gap in literature on the application of leader-follow 
interactions. But it is significant for the dynamic interchange of “thinking” and 
“influencing”. First of all, every vision must be shared, communicated, and spread 
with a passion that becomes contagious [22]. It was evident in their study [1] that 
institutional leadership in African universities has to think of ways to demon-
strate passion and commitment to a dream for others to believe and yield to any 
systematic change. Whereby strategic change can only take place when people 
are ready and looking forward to a better alternative [24]. According to the [24], 
when it comes to strategic change, leadership plays a vital role: systems will remain, 
individuals are comfortable, and groups will come to inertia, if leadership does 
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not focus on the alternative change. Where leadership is not content with tradi-
tions they provide alternatives and “strategic management methodologies can be 
a stimulant to strategic thinking” [5] devoid of rituals and “sacred” traditions that 
inhibit creativity and innovations.

2.1 Entrepreneurship and scholarship

Entrepreneurship is based on the premises of providing solutions to human 
problems. In an attempt to define entrepreneurship based on reviews, [25] identify 
“two distinct clusters of thought on the meaning of entrepreneurship. The first … charac-
teristics of entrepreneurship (e.g., innovation, growth, uniqueness, etc.) while the second 
group focused on the outcomes of entrepreneurship (e.g., creation of value) (p. 12). This 
means entrepreneurship is viewed as both characteristics and resultants. In each 
case, according to [25], entrepreneurship involves innovations, peculiar to creat-
ing value for new products and services, and the “creation of organizations” that 
result in employability (self or otherwise). However, this definition falls short of 
mentioning the object of entrepreneurship, which should always result in solving 
social or human problems [26]. Baumol [27] however, believes that entrepreneur-
ship is more significant when it is conceived as productivity than activities. Baumol 
[27] contests that private enterprise is more towards profit and not necessarily 
innovations (that to him is not entrepreneurship). He argues against the conventional 
understanding of entrepreneurial roles when it comes to growing the economy. 
Rather to [27] some entrepreneurship leads to “parasitical existence that is actually 
damaging to the economy” (p. 894). Therefore the notion is that strategic thinking 
about entrepreneurship should lead to a social enterprise, especially socioeconomic 
development policies in Africa [28].

For strategic thinking in entrepreneurship, [26] establishes 10 rules. These 
10 rules are practical, productive, and evident. They include full commitment, a 
search for solutions, creative thinking, acting with others (teams), acting alone 
(uniqueness), managing risks, learning to lead, and selling ideas (marketing), 
perseverance, and above all, a passion to “play the game for life”. This is where 
strategic thinking enhances entrepreneurship to solve socioeconomic problems 
with dedication and commitment. According to [26] thinking, entrepreneurship 
has to bring about value-added and an improvement for the good of the society. 
Entrepreneurship without a sense of socio-moral obligation, a “Preference for 
Others” to reach attainable success can possibly lead to what is prevalent in the 
modern business world – Greed [26]. Perhaps it is this sense of socio-moral obliga-
tion, accountability, societal benefits, leads itself to a scholarship of engagement to 
the public good.

Scholarship is the ability to produce knowledge that can stand any academic 
scrutiny and general attention [29-31]. Here scholarship connotes a personal or a 
group attention to the creation of sound knowledge which are original and transfer-
able. According to [29], scholarship aside from knowledge creation allows vigorous 
interrogation. In academia scholarship is a significant way to bring new ideas, 
inventions, creativity, and originality by encouraging academic attainment [30]. 
Scholarship is therefore evident in research, experiments, and investigations that 
advance theories, professional abilities, and life skills. Scholarships methodologi-
cally lead to professional acumen, aptitude, and behavioral change resulting from 
and through learning. These sentiments were captured in an interview with institu-
tional leaders in Burkina Faso;

One could see the pride of belongingness and institutional scholarship of engage-
ment as:
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“[We] the PSI community felt a moral commitment to engage in academic 
research … that brings dedication and commitment to solving Burkina problems” 
(Interviewee #1).

He continued:

“Our research has to focus on bringing social relevance which has also resulted in 
inventions, techniques, … and we are socio-culturally responsible for conservation 
and innovations as higher education community”.

Burkina Faso has a climate that result in acute water shortage, dry seasons and 
sanitary problems especially in the capital Ouagadougou where the case study 
institute is situated.

“So, see, at PSI we specialized”. “Academic excellence will come when you specialize 
in what you can do best”(Interviewee #1) [1].

Thus, entrepreneurship augments scholarship, which intends leads to improved 
lifestyle, solutions for life problems, innovations through critical thinking, and 
socio-moral development, all of which culminate professionalism among citizens. 
Professionalism becomes more of an individual development that is associated 
with meaningfulness in human capital and socio moral obligation to the diversity 
of a given society [31]. Edwards [31] opines that professionalism brings a sense of 
belongingness, institutionalization of moral reasoning that usually impact on the 
provision of tangible solutions for the good of ‘others’ without a sense of discrimi-
nation [31, 32]. However literature is yet to establish significant association between 
moral development and scholarship of engagement in a wide perspective when it 
comes to benefits to society. The few research available show a nexus between moral 
obligation, individual self-development, and that of institutional accomplish-
ments [32]. In other words, there is a demand for literature to show how institu-
tions of higher learning may exert much more influence on society based on their 
relevant acquisition of knowledge, skills and abilities, contribute to scholarship 
of engagement for strategic development (Scholarship of Engagement, n.d., para. 
Introduction).

This is a normative conception that resonate socio-moral responsibility of 
public and statutorily established institutions. This is because society expects such 
institutions to give back for the socio-economic development. But when the society 
overlooks such normative conception scholarship is affected, application of scholar-
ship in terms of relevance is deluded, and the attraction of scholarship in the society 
becomes illusive (Scholarship of Engagement, n.d). The concept of Scholarship of 
Engagement is a term that captures scholarship in the areas of teaching, research, 
and/or service … [that] engages faculty in academically relevant [solution to] … 
community needs” (para. Introduction).

2.1.1 Technology and learning

In today’s tertiary education in Ghana, due to the challenge of geographical 
and diverse constituents, management cannot afford to lack behind in knowledge 
and skills in information and communication technology. Firstly, for strategic 
thinking management needs information fast and evidence for decision mak-
ing. Finding information at a click is just request appropriate for speedy deci-
sion. Managers and leadership of higher education have to rely on new learning 
technologies for communicative and collaborative efforts and to facilitate ‘real 
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time’ learn. The ICT for virtuality (remote communication), authentication, and 
e-leadership are all available for accelerating communication, certification, and 
governance decisions. For example; the distance education unit in the University 
of Education, Winneba, has instituted a new department for e-learning to all dis-
tance education student to facilitate teaching and learning. Similarly, all students 
are made to offer a compulsory course in ICT. There is no doubt that researchers 
argue that technology can be used to develop formal thinking through stimula-
tion. However, technology-based stimulation will not automatically develop the 
thinking skills of leaders unless careful thought and planning are put in place to 
implement them effectively.

Secondly, for teaching and learning, which is the core business of every higher 
education, the role of technology is prominent in instructional leadership, resources 
mobilization and provision, and therefore the institutionalization of technology-
mediated instructional delivery is for efficiency and effectiveness. Also, for roper 
governance in the C21st education system there is the need to embark on digitiza-
tion of contents, repository of knowledge, and electronic archiving of contents, 
history, and proceedings. Tertiary institutions rely mostly on evidence from the 
statutes, rules, regulations, and precedence. So apart from the physical and tele-
communication infrastructural challenges, the intersection between e-leadership 
and e-learning are yet to be advanced in practice by many institutions. But for 
strategic planning, new learning technologies within the framework of proper 
management and governance have to focus on results-driven efficiency through 
high competencies in technology.

2.2 Strategic implementation: perspectives from African universities

In their search for sustainable advantage, researchers have realized that busi-
ness performance is not concentrated on the formulation alone but also on the 
implementation of a given strategy and further strengthened by the processes by 
which competitive positions are created and maintained [33]. For [34], strategic 
implementation is the method by which strategies are operationalized or executed 
within the organization. It focuses on the processes through which strategies are 
achieved. Once the means and methods for achieving objectives and mission have 
been identified, the next step according to [35] is to begin “doing”. This stage 
involves the continuation of some ongoing strategies as well as the beginning of 
some new strategies [36]. As a result, managers should consider analysis of orga-
nizational structures and systems before strategy implementation, as well as the 
analysis of culture, power and conflict [37]. To effectively implement and manage 
the strategy, managers must integrate the activities of several different functions. 
These activities help to achieve the best integration of people, structures, processes 
and resources in reaching organizational purposes.

In regard to strategic implementation, Universities such as University of Ghana, 
Legon, Kwame Nkrumah University of Science and Technology, University of 
Education, Winneba, University of Cape Coast, Cape Town University in South 
Africa and other universities in Africa employ numerous strategic implementations 
such as research, teaching and learning, gender and diversity and monitoring and 
evaluation.

2.3 Research strategies

The core mandate of every university is to teach and research. Therefore, 
it argued among researchers that teaching cannot be productive with effective 
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research. If this argument holds, then the implication is that for university to 
be successful, research should be at the hob of its operations [38]. In this regard 
research is centralized to the every University’s transformation process, and ulti-
mately strengthening their impact and visibility both locally and internationally. 
A study conducted by [1, 6] shared some common features of research strategies 
adopted by successful universities in Ghana and Burkina Faso. Most successful 
universities in Africa implemented their research strategies through:

• Collaboration with local and international institutions as well as donor agencies.

• Establishing and joining global research networks.

• Establishing competitive research studentships.

• Building capacity in craftsmanship, apprenticeship and entrepreneurship.

In creating a greater focus on inter-disciplinary research, successful universities 
in Africa adopted the following measures:

1. Acquiring state-of-the-art equipment and improve facilities (including library 
access) as a necessary foundation for academic research.

2. Developing and implementing a plan for increasing the pool of University 
controlled funds available for academic research.

3. Establishing University-Industry partnerships to promote research in areas of 
industrial/national interest.

4. Developing and implementing training and career development programs for 
staff involved in research and research support.

5. Providing stronger institutional support across the university in the adminis-
tration and development of research grants.

6. Provide stronger institutional support across the university in the administra-
tion and development of research grants [1, 39, 40].

2.4 Teaching and learning strategies

Findings from research are used to improve teaching and learning by promot-
ing academic excellence using the highest international standards of teaching, 
learning and leadership development. This demands a series of academic quality 
improvement initiatives that will nurture a culture of continuous improvement 
and strengthen the teaching and learning experience of students and faculty. In 
the University of Ghana for example, relevant resources are used to enable the 
university meet the basic standards of internationalization through support of PhD 
training for cohort of lecturers without PhDs and phase out old system of lecturers 
without PhDs.

This was done through the following means:

1. Provide training and mentoring support for early career academics to enhance 
teaching and research skills.
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2. Provide research support and research leadership training opportunities for 
mid-career academics.

3. Establish and enforce, through AQAU, standardized teaching methods for 
undergraduate and post-graduate teaching.

4. Enhance the importance and utility of the UG library system to the university 
community.

5. Establish and promote university-wide spaces and schedules for sharing and 
debating intra- and inter-disciplinary scholarly ideas targeted at the university 
community and the university’s stakeholders.

6. Refurbish all lecture rooms and laboratories with updated pedagogical 
technology [8].

2.5 Gender and diversity

Most successful universities in Africa have created the best environment for 
equal opportunity in gender and diversity. These Universities recognizes the 
importance of Gender and Diversity and how it impacts on the social processes of 
inclusion and exclusion, and their interrelated demographics such as disability, 
religion, and ethnicity among others. In the University of Education, Winneba 
(UEW) for example, the Gender Directorate is created to ensure that gender and 
diversity are enshrined in all aspects of its institutional culture, in a manner that 
sets the example for all other academic and non-academic institutions to follow 
through these measures, evaluate and effectively implement.

In 2007 a study commissioned by Partnership for Higher Education in Africa 
(PHEA) mentioned that “Gender is a systemic component of all educational stud-
ies, since transformation in education, … cannot proceed without engaging with 
issues of gender equity” [41]. Gender and diversity, according to the study turn 
to depend on “personalities and on the beliefs and perceptions they bring to their 
office” (p. 129). And this has governance issues and policy implications. Institutions 
of higher learning should have policy, strategies, and practices that resonant a clear 
diversity and multicultural leadership.

2.6 Monitoring and evaluation

The quality assurance division in most African university serves as the main-
stream and enforces the structures and processes for system -wide monitoring 
and evaluation in the Public Universities in Ghana and this is mainly carried out 
through:

1. Creation of an effective and efficient monitoring and evaluation systems for 
both students and lecturers.

2. Building a strong quality assurance culture.

3. Developing a comprehensive framework for reviewing the performance of the 
collegiate system.

4. Developing and implement an effective framework for staff performance 
management.
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5. Development and implementation of a monitoring and evaluation plan for the 
University.

6. Monitoring the achievement of internationalization in the university [42].

In summary, successful university leaders have demonstrated that strategic 
thinking is traditionally held in the domain of university leaders who have the pri-
mary responsibility for developing and implementing the strategic plan of the insti-
tution. Undoubtedly, Strategic thinking is a significant aspect of every leader’s job: 
An institution may not need a strategy if it did not have to compete - it could make 
do simply with a plan. But strategy implies competing and outwitting competitors. 
In this regards leaders have to find alternative ways of competing and providing 
value for money. It is therefore prudent that every university has to position itself by 
finding alternative ways of competing with premium universities of the world.

3. The concept of governance and university governance

Ancient as it may be every society whether small or large needs to be governed. 
The need for governance exists anytime a group of people come together to 
accomplish an end. Though the governance literature proposes several definitions, 
most rest on three dimensions: authority, decision-making and accountability. At 
the higher institution level in Africa, governance determines who has power, who 
makes decisions, how other staff members make their voice heard and how account 
is rendered.

The concept has been around in both political and academic discourse for a long 
time, referring in a generic sense to the task of running a government, or any other 
appropriate entity for that matter. In this regard the general definition provided 
by Webster’s Third New International [30] is of some assistance, indicating only 
that governance is a synonym for government, or “the act or process of governing, 
specifically authoritative direction and control”. This interpretation specifically 
focuses on the effectiveness of the executive branch of government.

The working definition used by the British Council, however, emphasizes 
that “governance” is a broader notion than government (and for that matter also 
related concepts like the state, good government and regime), and goes on to state: 
“Governance involves interaction between the formal institutions and those in civil 
society. Governance refers to a process whereby elements in society wield power, 
authority and influence and enact policies and decisions concerning public life and 
social upliftment.”

In relevance to the chapter, governance has been defined to refer to the insti-
tutional structures leadership and processes that are designed to ensure account-
ability, transparency, responsiveness, rule of law, stability, equity and inclusiveness, 
empowerment, and broad-based participation of every staff member. In higher 
institutions in Africa governance also represents the norms, values and rules of the 
game through which the institutional affairs are managed in a manner that is trans-
parent, participatory, inclusive and responsive. Undoubtedly, institutional gover-
nance therefore can be subtle and may not be easily observable. In a broad sense, 
governance is about the culture and institutional environment in which citizens and 
stakeholders interact among themselves and participate in public affairs. It is more 
than the organs of the government.

International agencies such as UNDP, the World Bank, the OECD, Development 
Assistance Committee (DAC) and others define governance as the exercise 
of authority or power in order to manage a country’s economic, political and 
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administrative affairs. The [43] sees governance as ‘power relationships,’ ‘formal 
and informal processes of formulating policies and allocating resources,’ ‘processes 
of decision-making’ and ‘mechanisms for holding governments accountable.’

Recently, in Africa, the terms “governance” and “good governance” are being 
increasingly used in development literature because of the way and manner African 
universities have been politicized by Africa leaders. The ripple effects has seen most 
of the Public Universities in Ghana and other African countries having leaders who 
were corrupt and made unproductive decision-making which has gone a long way 
to affect productivity in most universities. Bad governance (which is the opposite of 
good governance) is being increasingly regarded as one of the root causes of all evil 
within in most African universities. At the University level “governance” is a means 
through which senior members such as the Vice-Chancellor, Pro-Vice-Chancellor 
and the Registrar who are the three most senior members make decisions, imple-
ment them, direct and control their functions. These roles help those in charge 
to relate to their stakeholders in order to achieve the mission and vision of the 
institution.

It is important to note that after independence, the state or government of vari-
ous African countries were given total control over the highest learning institution. 
In this regard, public financing coupled with oversight, appointment and control 
of the organizational structure of higher learning institutions during this era was 
common. Most often, heads of states becoming chancellor of major state universi-
ties in Africa. This made access to higher educational institutions limited under the 
system with quotas on admission due to limited funds. However, demands of the 
citizens with pressure from groups and individuals with influence forced expansion 
of the system, with funding still a prevalent problem. The pressure of expansion 
resulted in enlargement, proliferation and diversification of providers and increase 
in the mode of delivery. In this process, the states turn out to be one of the providers 
of higher learning rather than managing higher learning in the African continent.

If the notion of institutional governance encompasses how power is distributed 
and shared, how policies are formulated, priorities set and stakeholders made 
accountable then it evidently clear that institutional governance are challenged with 
the following:

1. Effective representation of diverse students and staff

2. Aging teaching and non-teaching staff

3. Organizational climate and change

4. Technologies and innovation

5. Accountability, transparency, and probity

6. Student, staff and community participation [39, 40, 42]

3.1 University governance: the case of selected universities in Africa

Universities worldwide exist for purpose not different to other universities in any 
other country. It is assumed that universities of the globe exist for simple purpose of 
effective teaching, research and community engagement. On numerous occasions it 
is argued that the role of an African university is not clearly articulated within the 
African context because of the borrowed curriculum used by these universities in 
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Africa. For example, [44] were doubtful with regard to the capacity of African uni-
versities to carry out academic projects with their problems to manage contradic-
tory functions of political ideologies and academic activities. Notwithstanding, the 
former UN Secretary General Kofi Annan argued that Universities in Africa must 
become a primary tool for Africa’s development in the new century. Bloom and 
Reenen [45] posit that universities can aid in the development of African expertise; 
they can enhance the analysis of African problems; strengthen domestic institu-
tions; serve as model environment for the practice of good governance, conflict 
resolution and respect for human rights, and enable African academics to play an 
active part in the global community of scholars.

If these objectives are to be achieved in African universities, research and 
community engagement have to be well-conceived and emphasized by various 
university management rather than making teaching the only known function of 
African developing university [1]. Sebola [46] argues that the business purpose 
of a university (teaching, research, community engagement) is unique and does 
not need to be compromised. The lack of attention by leadership to the other two 
reasons of existence have indeed made the role of some African university no differ-
ent from a high school or a further education and training institution (now called 
Technical Vocational Education Centers). This explains a poor scientific publication 
output by African universities which according to [47], contribute less than 1% 
of the global scientific publications. This has been a worrisome factor for long in 
academic discourses as to why Africans are only labeled consumers of knowledge 
than being producers of it. The answer to these and other worrisome factors are due 
to the fact that most African universities leaders lack the skills to think and manage 
strategically.

The success of each society is mainly based on its educated workforce that aims 
to contribute to economic growth and social prosperity [48, 49]. Undoubtedly, 
highly-skilled workforce produced at universities will be able to solve economic 
problems through the knowledge and research skills obtained from African uni-
versities. But on the contrary studies have shown that most African universities 
through their leadership (governance) have proven negligence by providing a 
knowledge, skills and competency mismatch that do not meet employer profiles 
[48, 50]. In this regard, [1] advocate that universities in Africa should make their 
visions and missions well known to all stakeholders rather than monopolizing them.

In most instances the African university leadership claims to operate on good 
governance principles but on the contrary they have created an artificial blockage 
between themselves and all other internal stakeholders such as staff, students and 
labor unions. Most of their activities seem to be shrouded in secrecy. Hence it is 
argued that the concept governance itself may not be a problem in African uni-
versities, because [51] argues that developing a good governance strategies among 
internal stakeholder may lead to the success of good governance model workable to 
achieve successful African university businesses. Good governance recognizes that 
those in authority cannot exclude the stakeholders in issues that need engagement 
before decisions are undertaken [52].

The high demand for higher learning in Africa by a teeming youth with a desire 
to improve on their knowledge created a large market for higher educational 
institution in Africa and this is evident by the wide spread of private universities 
with other public institutions being privatized. Government of various African 
countries, especially Ghana, saw the need to enact new laws for the management 
and control of the public and private universities. Some of these included granting 
autonomy to the universities, creating regulatory bodies, programming and main-
taining standard, external quality assurance mechanisms to help in the governance 
of universities and upgrading of Polytechnics to university status.
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and control of the public and private universities. Some of these included granting 
autonomy to the universities, creating regulatory bodies, programming and main-
taining standard, external quality assurance mechanisms to help in the governance 
of universities and upgrading of Polytechnics to university status.
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If these objectives are to be achieved in Africa, and Ghana for that matter, then 
it is bent on leadership to formulate policies, actions and plans to achieve the visions 
of the universities through strategic plan, road map and actions to be undertaken 
to achieve their targets with the new university legislations, defining the roles and 
responsibilities of government, regulatory bodies among others, consequently 
replacing head of states as chancellors with prominent scholars, Chief Executive 
officers and vice chancellors.

Due to the high demand for university education in Africa, some institutions 
have developed courses which may have no relevance to the students, school and the 
country as a whole. These courses are just seen as “money making” for the universi-
ties. Students who graduate from these courses have no jobs and little to contribute 
to the society. For example, Cape Town University has before time planned for 
courses to be offered in the 2020 academic year looking at what situation demands 
in their community and country. The success story to be learned here is that courses 
should not just be introduced for ‘money-making’ but rather the courses pursued 
should have impact on the community and the country as a whole. In University 
of Education, for example, the blending of education and business courses such 
as Banking and Finance, Procurement, Marketing, Purchasing and Supply Chain 
introduced in 2015/2016 academic year has enabled student to gain employment 
both as qualified teacher and entrepreneurs.

3.1.1 Leadership and governance in African universities

In Ghana and for that matter most African country, universities are established 
based on legal status. In Ghana, for example, all the Public Universities were 
established by an Act. For example, the University of Ghana was established by 
the University of Ghana Act, 1961 (Act 79) to replace the then University College 
of Ghana. The Act was amended in 2010 by the University of Ghana Act, 2010 
(Act 806). All the Public Universities in Ghana are considered as a corporate with 
a legal personality and can sue and be sued in its own name. University of Ghana, 
Kwame Nkrumah University of Science and Technology, University of Cape Coast 
and University of Education, are all governed by the University Council members 
appointed by the Government whose duties include but are not limited to determin-
ing the strategic direction of the University, promoting means of generating income 
for the university and appointing professors to the University.

The University Council is also responsible for the management and administra-
tion of the finances and properties of the University. Council also has general con-
trol over the affairs and public relations of the University including the use of the 
common seal of the University. The Vice Chancellor is the academic and administra-
tive head and chief disciplinary officer of the University, while the Registrar is the 
chief operating officer responsible for the day to day administration of the affairs 
of the University. The Office of the Vice-Chancellor in most Public Universities in 
Ghana coordinates all the major activities of the University. The office basically 
comprises the Pro-Vice-Chancellor and the Vice-Chancellor’s offices.

3.2 Lessons for successful universities in Africa

If Strategic thinking and leadership is needed for a creative endeavor and a 
dynamic, responsive change to influence the change of governance in most African 
universities, then [1] argue that the possibility lies through the emergence of both 
developing strategic thinking skills among leaders in African universities, this to 
a large extent encourage professionalism and responsiveness to societal needs. 
Through interviews with 12 African University leaders (both past and current) 
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it was clear that the success of African universities lies in the following practices 
including organizational trust, student participation and stakeholder’s involvement.

In an effort to govern successfully universities in Africa, one is tempted to offer a 
word of caution by repeating what by Wayne Turmel in 2007: Avoid governing with 
BIG ‘L’ entitlement:

These are the people who are in positions of authority –leaders in a company. They 
are "Big L" leaders. They're expected to lead because that's what their job title says 
they do. After all, if you're paid more than me and have a more impressive title, I'd 
like to assume that you're leading the parade.

Leadership is everything; leaders chart uncharted courses; and if leadership is 
the cause, then all others are effects.

3.2.1 Organizational trust

According to [53], trust is analyzed in two categories: trust among individu-
als, and trust in abstract systems. In its broadest meaning, organizational trust 
is the dispositional beliefs that employees have for their organizations [54]. 
Organizational trust also reflects the perceptions of an employee related to the sup-
port provided by the organization [55]. Taylor [56] points out that organizational 
trust is a phenomenon developed through harmonious behavior based on mutual 
respect and courtesy, and is realized over time. This implies that for University 
leadership to develop organizational trust among staff member, they must respect 
and give their members the due courtesy and vice versa.

This implies that leadership and staff members who work together in the 
University ought to have a trusting work relationship because if they do not trust 
one another, they are not likely to disclose information openly to each other. The 
issues of transparency, openness, accountability and democracy are some of the 
factors of most successful universities across the globe. Newcombe and McCormick 
[57] points out that the desire to be involved or not to be involved in the decision-
making may stem from lack of trust in the decision makers and the decision-making 
processes which at the university level is the beginning of successful leadership.

3.2.2 Students participation

The inclusion of students in the management of Universities in Africa is 
long overdue. It will be argued that all the universities in Africa have Student 
Representative Council (SRC) Members who serve on the University Council and 
mediate between students and the universities. It time for University manage-
ment to recognize that without these students there will not be any institutions 
called University. Lesson learned from successful universities in Africa indicate 
for African universities to be successful, the involvement of students in decision-
making is important at the tertiary level [1]. Most successful universities across the 
globe have demonstrated that student participation in decision-making may lead 
to increase in academic performance and decrease in indiscipline among university 
students. However, the bureaucratic structures that exit in most African universities 
challenges barely make student participation flourish.

Observational studies in most Ghanaian Universities have shown that uni-
versity student leaders are constantly threatened whenever they tend to disagree 
with university authorities. It is however, worthwhile to note that some university 
leadership still monopolize decision-making despite available literature that replete 
with known and huge benefits to be derived from participatory decision-making. 
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3.1.1 Leadership and governance in African universities
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based on legal status. In Ghana, for example, all the Public Universities were 
established by an Act. For example, the University of Ghana was established by 
the University of Ghana Act, 1961 (Act 79) to replace the then University College 
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(Act 806). All the Public Universities in Ghana are considered as a corporate with 
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ing the strategic direction of the University, promoting means of generating income 
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tion of the finances and properties of the University. Council also has general con-
trol over the affairs and public relations of the University including the use of the 
common seal of the University. The Vice Chancellor is the academic and administra-
tive head and chief disciplinary officer of the University, while the Registrar is the 
chief operating officer responsible for the day to day administration of the affairs 
of the University. The Office of the Vice-Chancellor in most Public Universities in 
Ghana coordinates all the major activities of the University. The office basically 
comprises the Pro-Vice-Chancellor and the Vice-Chancellor’s offices.

3.2 Lessons for successful universities in Africa

If Strategic thinking and leadership is needed for a creative endeavor and a 
dynamic, responsive change to influence the change of governance in most African 
universities, then [1] argue that the possibility lies through the emergence of both 
developing strategic thinking skills among leaders in African universities, this to 
a large extent encourage professionalism and responsiveness to societal needs. 
Through interviews with 12 African University leaders (both past and current) 
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it was clear that the success of African universities lies in the following practices 
including organizational trust, student participation and stakeholder’s involvement.

In an effort to govern successfully universities in Africa, one is tempted to offer a 
word of caution by repeating what by Wayne Turmel in 2007: Avoid governing with 
BIG ‘L’ entitlement:

These are the people who are in positions of authority –leaders in a company. They 
are "Big L" leaders. They're expected to lead because that's what their job title says 
they do. After all, if you're paid more than me and have a more impressive title, I'd 
like to assume that you're leading the parade.

Leadership is everything; leaders chart uncharted courses; and if leadership is 
the cause, then all others are effects.

3.2.1 Organizational trust

According to [53], trust is analyzed in two categories: trust among individu-
als, and trust in abstract systems. In its broadest meaning, organizational trust 
is the dispositional beliefs that employees have for their organizations [54]. 
Organizational trust also reflects the perceptions of an employee related to the sup-
port provided by the organization [55]. Taylor [56] points out that organizational 
trust is a phenomenon developed through harmonious behavior based on mutual 
respect and courtesy, and is realized over time. This implies that for University 
leadership to develop organizational trust among staff member, they must respect 
and give their members the due courtesy and vice versa.

This implies that leadership and staff members who work together in the 
University ought to have a trusting work relationship because if they do not trust 
one another, they are not likely to disclose information openly to each other. The 
issues of transparency, openness, accountability and democracy are some of the 
factors of most successful universities across the globe. Newcombe and McCormick 
[57] points out that the desire to be involved or not to be involved in the decision-
making may stem from lack of trust in the decision makers and the decision-making 
processes which at the university level is the beginning of successful leadership.

3.2.2 Students participation

The inclusion of students in the management of Universities in Africa is 
long overdue. It will be argued that all the universities in Africa have Student 
Representative Council (SRC) Members who serve on the University Council and 
mediate between students and the universities. It time for University manage-
ment to recognize that without these students there will not be any institutions 
called University. Lesson learned from successful universities in Africa indicate 
for African universities to be successful, the involvement of students in decision-
making is important at the tertiary level [1]. Most successful universities across the 
globe have demonstrated that student participation in decision-making may lead 
to increase in academic performance and decrease in indiscipline among university 
students. However, the bureaucratic structures that exit in most African universities 
challenges barely make student participation flourish.

Observational studies in most Ghanaian Universities have shown that uni-
versity student leaders are constantly threatened whenever they tend to disagree 
with university authorities. It is however, worthwhile to note that some university 
leadership still monopolize decision-making despite available literature that replete 
with known and huge benefits to be derived from participatory decision-making. 
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It is worrisome that University leadership who ought to know better about the best 
leadership styles for achieving optimal student participation for goal attainment 
are still excluding students from some aspects of school decision-making. Students, 
in particular, are the recipients of the core business in universities; therefore, their 
contributions assist in the discussion of pedagogical matters and other matters 
which directly affect them which is why they need to be involved in the manage-
ment of the universities.

3.2.3 Stakeholders involvement

The term “stakeholders” has become fashionable in many African countries, 
including Ghana, Nigeria and South Africa. The term is based on the assumption 
that certain groups and individuals have an interest, or a “stake” in the activities of 
an institution. According to [58] the stakeholders are all those people who have a 
legitimate interest in the continuing effectiveness and success of an institution. In 
contextualizing this definition, one gets a picture of an ideal situation where various 
stakeholders in a university setting (parents, lectures, business entities, learners, 
government, community) come together and make decisions in pursuit of a common 
interest. This fashionable idea of stakeholders’ involvement poses a challenge for 
institutional leaders in most African universities in regard of their skills and capacities 
as they have to adopt more collaborative and inclusive decision-making processes.

Research into the ever-changing institutional environment and the dynamic 
roles of University leadership clearly shows that there is now a far greater focus on 
their interpersonal skills and capabilities, since they are now required to lead the 
whole institutional community while facilitating participation and collaboration 
among stakeholders in decision-making, planning and budgeting, their leadership 
skills and capacities are critical [38]. This implies that to avoid making sole, arbi-
trary, and emotional decisions that are detrimental to optimum goal attainment, 
the University leadership should gather all available data or information concern-
ing institutional related issues to be decided upon and make most effective use of 
available data by sharing with staff and all concerned stakeholders. This becomes 
easier and possible when the leaders taps from the ideas, knowledge, opinions, 
and suggestions from all stakeholders and make them understand that their inputs 
count in making administrative decisions.

Additionally, existing literature advocate for the following as pillars supporting 
successful African universities.

1. Using Information and Communication Technologies effectively for instruc-
tional delivery, professional communication, to develop, produce, acquire and 
distribute knowledge, skills and competencies across the continent as fast as 
they are available;

2. Building human resource base that will seek newer and effective ways to 
combat diseases, reduce energy costs and address climate change;

3. Creating centers of excellence within each region of the continent to develop 
robust postgraduate studies and develop strong research base with global 
competitive advantage; and,

4. Seeking opportunities for collaboration and partnership on equal and mutu-
ally beneficial platforms with the international world including universities in 
other continents, development partners, organization and agencies genuinely 
interested in higher education in Africa.
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5. Prioritizing what matters. When working on content, much time should be 
spent on crafting wonderful headlines, finding great photo and writing a good 
caption. This may be a more effective strategy than spending too much time on 
the body copy. The header and image will be responsible for turning a scanner 
into a reader. Without a grabbing headline, no one is going to read the body 
copy.

6. Risk taking. Always challenge the status quo and measure energy when a new 
idea is introduced. Look for ideas that get people talking. In some cases, it can 
be red flag sign when everyone loves your work. It means it is too familiar, too 
safe and too comfortable to make a memorable difference.

7. Strategically planning the objectives of the school. Planning the objectives of 
the school should cover years to come and working towards achieving those 
objectives.

8. Keeping doors open for new opportunities.

9. Giving back to the society in which the school operates. By so doing, the school 
reaps back the financial rewards.

In conclusion, [1] argue that the following lessons can be learned from success-
ful universities:

• A policy should be designed to augment the status of all universities to con-
centrate on applied research and innovation towards industries. The marriage 
between academic research and industry should be exemplary. The policy 
should spell out financial incentives for research and entrepreneurship within 
the Universities and a strong collaboration among academics and students.

• There should also be a strategic plan to encourage synergy between academic 
researchers and industries in Ghana. Part of the policy is to award scholarship 
and reward innovations among TU institutes. Practicable policies should be 
developed to encourage technical training, vocational competencies, and non-
traditional academic pursuits among children right from the basic level of edu-
cation to solve problems related to the society.
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Chapter 4

Evaluation of Property 
Management Agent Performance: 
A Novel Empirical Model
Yung Yau and Daniel Chi Wing Ho

Abstract

For many different reasons, property management agents (PMAs) are appointed 
for managing housing developments in both public and private housing sectors in 
many different cities. While third-party housing management eases the burdens 
of property owners and tenants in taking care of their properties, it may lead to 
agency problems. In fact, cases of mismanagement of multi-owned properties are 
common in Hong Kong and other Asian cities, leading to accelerated urban decay 
and augmented confrontations between property owners, users and PMAs. To 
promote better property management services, the performance of PMAs should 
be evaluated so market players can benchmark the performance of different PMAs 
for better-informed decision-making. This study reviews previous and existing 
measures for evaluating PMA performance and proposes a new evaluation model 
which is built upon the residual concept proposed by William Sharpe. The ideas 
underpinning the framework and how a PMA’s performance is evaluated using the 
framework are detailed. Using this new model, 217 housing developments in Hong 
Kong are studied and the performance of the respective PMAs is evaluated and 
benchmarked. The evaluation outcomes are validated with the SERVQUAL scores 
of these 217 housing developments. Practical implications of the research findings 
follow.

Keywords: residual concept, performance evaluation, benchmarking, agency 
problems, property management agents, building stock management

1. Introduction

Strategic management is a very broad field accommodating literature focusing 
on strategy [1–3] and processes of strategy formulation and implementation [4–7]. 
It was branched out from management science into a new discipline in the 1960s 
[8]. Later, “strategic management” was once a big buzzword in the business sector 
in the 1970s and 1980s. While a large volume of literature has been contributed to 
the knowledge of corporate strategy, strategic management is still of little relevance 
to other disciplines, particularly urban and building studies. In fact, the principles 
and tools of strategic management can be employed in urban management to 
achieve the goal of urban sustainability [9, 10]. Given that there is a close link 
between quality of housing and life quality of residents, it is very important to make 
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sure that our housing stock is properly managed. Identification of good performers 
and poor performers can help different stakeholders, including homeowners, prop-
erty management agents (PMAs) and public authorities, to make more informed 
decisions on the management of the housing stock in a city. In this chapter, we focus 
on two particular aspects of strategic management – performance measurement 
and benchmarking – in the arena of MOH management. We propose a new way to 
evaluate and benchmark the performance of PMAs in management of multi-owned 
housing (MOH) in high-rise cities. Hong Kong is taken as a case for illustrating the 
proposed paradigm.

2. MOH management: importance and challenges

MOH comes in many different forms such as apartments, condominiums and 
common interest developments [11]. MOH has gained its popularity in many 
high-rise Asian cities like Hong Kong, Kuala Lumpur, Shanghai, Singapore and 
Taipei. Compared with the case of single-family houses, management of MOH is 
more complicated. In a typical MOH development, common parts (or communal 
parts), including water pumps, underground sewers, lifts, service ducts, staircases, 
access corridors, lift lobbies and entrance halls, are co-owned. Owing to their 
co-ownership nature, these common or co-owned parts pose challenges in housing 
management as the associated management responsibility has to be shared by all 
homeowners [11]. In addition to the operation and use of the tangible, physical 
building fabrics and services, vigilant MOH management also needs to observe 
many other intangible aspects like security, quietness and environmental hygiene 
within the housing development. Proper management is crucial for assuring the 
quality of the residential environment and residents’ well-being in the long run in 
several ways [12, 13]. First, it is conducive to the vigilant upkeep of the physical 
built environment and better built environment in turn safeguards the residents’ 
health. Empirical evidence has shown that compared with those mismanaged or 
unmanaged, buildings which are properly managed have better safety and hygienic 
performance [14, 15]. Second, good MOH management can reduce neighbor 
conflicts and disputes by regulating the behavior of the residents (e.g. prohibit-
ing littering in communal areas). Third, from the economic perspective, proper 
building maintenance can slow down value depreciation of the housing assets and 
preserve property value [16, 17]. Fourth, apposite MOH management facilitates 
timely building maintenance and repair which prolongs the serviceable lives of 
housing assets and relaxes the pressing need for redevelopment [18]. Accordingly, 
this reduces demolition and construction waste and eases the problem of resi-
dent displacement, going along with the principles of environmental and social 
sustainability.

On account of the technicality of building systems and services and large 
number of co-owners involved in MOH developments, particularly those high-rise 
ones, it is often not an unchallenging task for layman homeowners to manage their 
own MOH developments. Apart from a high level of cooperation among co-owners, 
effective management of MOH developments requires a lot of manpower and 
professional skills [19, 20]. Taking the very situation in MOH management into con-
sideration, different parties such as professional bodies, scholars and governments 
advocate the engagement of a third-party or external property management agent 
(PMA) for managing a MOH development on the owners’ behalf or in collaboration 
with the owners [14, 21, 22]. In Hong Kong, management services of an estimated 
60% of apartment developments are entirely or partly outsourced to external 
PMAs.
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As a matter of fact, MOH management has many similarities with corporate 
management. In a MOH development, the committee of a homeowner association 
(which can be named in different ways such as body corporate, owners’ corpora-
tion, condominium association or strata committee) is analogous to board of 
directors in a company. On the other hand, the roles played by a PMA in MOH 
management are similar to those of a chief executive officer (CEO) in a company. 
The PMA (CEO) must keep the homeowners (shareholders) satisfied, make sure 
the housing development (company) running smoothly, oversee support staff and 
make regular reports to the homeowners (shareholders) and homeowner associa-
tion (board of directors). Yet, relationship between the board of directors and 
CEO is vulnerable to the classical principal-agent problems because of the diverse 
incentives of the two parties [23–25]. The same also occurs in the case of MOH 
management [26–28]. It is very common that PMAs act for their own benefits at the 
homeowners’ expense. Opportunistic PMAs may embezzle fund from the common 
financial pool (such as sinking fund and maintenance reserve) to their own pockets 
or make procurement decisions on their own instead of the homeowners. These 
malpractices of the PMAs have been widely reported in different parts of the world 
[29–32]. In this light, different measures have been devised or institutionalized to 
regulate PMAs’ practices. For example, a property management license is needed 
for property managers in many states of the United States [33]. A new licensing 
regime for the property managers will be also in place in Hong Kong soon [34].

Aside from the regulation, principal-agent problems can be mitigated to a 
certain extent by offering market information or signals to the market players. In 
the arena of MOH management, a particular piece of information that the market 
players need to know in their decision-making processes is the PMA’s performance. 
Therefore, measurement and benchmarking of performance of PMAs in MOH 
management are of paramount importance in the strategic management of housing 
stock in a city. Given that the PMAs’ performance can be benchmarked, home-
owners can be better informed in PMA selection for management of their MOH 
developments. PMAs themselves can also know their own performance relative to 
their competitors. Against this backdrop, we propose a framework for evaluating 
and comparing performance of PMAs in MOH management in Hong Kong in this 
chapter.

3. Measurement and benchmarking of PMA’s performance

Performance measurement and benchmarking are essential elements of strategic 
management [35]. While there has been a large body of literature on benchmarking 
in the field of business management, little attention has been paid to benchmarking 
of housing or property management performance.

3.1 Existing performance indicators or measures

With a relatively short history, research on performance measurement or evalu-
ation of property or housing management services started in the mid-1980s. In the 
very beginning, social housing was the main focus of research [36]. Over the past 
30 years, various key performance indicators were employed or suggested in the 
literature for measuring or evaluating a PMA’s performance. These performance 
indicators or measures can be broadly classified into four types, namely input-based 
measures, output-based measures, process-based measures, and hybrid measures. 
This categorization is based on the premise that provision of property management 
service can be analogous to industrial production. In industrial production, we 
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management are of paramount importance in the strategic management of housing 
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developments. PMAs themselves can also know their own performance relative to 
their competitors. Against this backdrop, we propose a framework for evaluating 
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3. Measurement and benchmarking of PMA’s performance

Performance measurement and benchmarking are essential elements of strategic 
management [35]. While there has been a large body of literature on benchmarking 
in the field of business management, little attention has been paid to benchmarking 
of housing or property management performance.

3.1 Existing performance indicators or measures

With a relatively short history, research on performance measurement or evalu-
ation of property or housing management services started in the mid-1980s. In the 
very beginning, social housing was the main focus of research [36]. Over the past 
30 years, various key performance indicators were employed or suggested in the 
literature for measuring or evaluating a PMA’s performance. These performance 
indicators or measures can be broadly classified into four types, namely input-based 
measures, output-based measures, process-based measures, and hybrid measures. 
This categorization is based on the premise that provision of property management 
service can be analogous to industrial production. In industrial production, we 
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put in different resources in various amounts to produce a quantity of our desired 
products. The products are then purchased and consumed or used by customers to 
enhance their wellbeing. The resources we dedicate in the production process are 
the “inputs” which can be capital, raw materials and labor. In property manage-
ment, in order to provide the service, PMAs have to put in labor and expertise. That 
is why monthly headcount of direct personnel involved in daily property manage-
ment process, hours of staff training and professional development, and number of 
professional licenses a PMA has are common input-based performance measures for 
property management [37].

As for the “outputs”, they generally refer to the products of the production pro-
cess. In the case of property management, output-based measures concern the out-
puts can be the amount of service provided by a PMA or the assessable outcomes of 
property management process [38]. Frequencies of management activities (such as 
security patrol and cleansing of communal lobbies and corridors) within a specified 
time period are used as typical key performance indicators. Yet, these indicators 
represent the “immediate outputs” of the service provision of property manage-
ment. Unlike manufacturing of consumer goods, the service provided by different 
PMAs is unlikely to be homogeneous even though they clean a building at the same 
frequency. Thus we need to recognize and identify the variations in the quality of 
property management service. In this light, it is also sensible to consider the “final 
outputs” which are the consequential effects or outcomes after the use of the service 
by the consumer. In property management, these final outputs can be the level of 
resident satisfaction and actual physical conditions of the MOH development.

Process-based performance measurement is key element in benchmarking which 
drives corporates and service providers to follow best practices in their fields [39]. 
With many variants, process-based measures focus on the operation process of 
PMAs. For instance, possession of certifications from the International Organization 
for Standardization (ISO) such as ISO9001 and ISO10002 is a common process-
based measure in the property management sector [40–42]. In addition, whether 
specific practices (e.g. documentations and thoughtful emergency planning) are 
taken when managing a property can indicate PMA’s performance [43].

Actually, input-based, output-based and process-based measures are not mutu-
ally exclusively. They can be used together to form some hybrid measures which 
typically come in a form of multi-attribute evaluation tool [44, 45]. However, the 
four measures aforementioned have their own weaknesses. For instance, input-
based performance evaluation tends to overlook the service outcomes. In many 
cases, homeowners concern the management outcomes such as security level and 
environmental hygiene more than the management inputs. On the other hand, 
output-based measures ignore key factors affecting the outcomes of property 
management. Intrinsic characteristics of a housing development could be one of the 
examples of these overlooked factors. For example, the decent condition of a MOH 
development is probably the natural result of the young age of the property rather 
than the PMA’s real efforts paid in housing management.

Regarding process-based measurement, its similarity with a traditional check-
and-tick practice is not favorable to service innovation. In order to secure a high 
performance score, a PMA can make reference to a prescriptive checklist and 
adopt all the practices enlisted. There is no need to invest in or adopt innovative 
practices which lead to good performance. As for the hybrid measures, they seems 
to be the most convincing approach. Nonetheless, there are often debates on what 
factors, indicators or attributes should be incorporated into the evaluation system 
or framework. Given that the choices of attributes can be quite scenario-specific, 
hybrid measures may not be able to offer genuine apple-to-apple comparison of the 
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performance across PMAs. A set of performance attributes that are more relevant to 
large-scale MOH developments may not be applicable to small-scale ones.

No matter which type of performance measure is used, it is crucial that only 
the component of performance that is controllable by PMA should be accounted 
for. Akin to what has been discussed before, it would be inapt to attribute a more 
pleasant environment and better physical condition of a MOH development to 
better performance of its PMA without holding other exogenous factors constant. 
This is a zone that the literature has yet to address. In this regard, a more rigorous 
and generalized method to evaluate the PMA performance in MOH management is 
needed.

3.2 New paradigm for evaluating and benchmarking PMAs’ performance

To reiterate, we aim to propose a new paradigm for measuring and comparing 
the performance of PMAs in providing professional property management service 
to the homeowners of MOH developments in this chapter. The proposed paradigm 
is designed to allow the performance to be assessed in a ceteris paribus condition (i.e. 
holding other exogenous variables constant). In the paradigm, management perfor-
mance of a PMA is defined as the achievement of the PMA in managing the MOH 
development such that the residents are satisfied with the living environment and 
the MOH development is maintained in a good condition. In fact, this definition is 
justifiable because professional property management service provided by PMAs 
have dual dimensions – namely the tangible and intangible dimensions. Tangible 
dimension concerns the upkeep of the physical condition of the development which 
is an important indicator in PMA performance evaluation as most homeowners 
employ a PMA with an expectation that the environmental hygiene and safety of 
their housing developments can be safeguarded. Intangible dimension, on the other 
hand, includes how PMAs deliver their services to the residents.

How much does a PMA contribute to the good (or poor) condition of a MOH 
development? Similarly, how much does a PMA contribute to the high (or low) 
level of residential satisfaction within a MOH development? Regarding these two 
questions, the true contribution of the PMA to the physical condition and residen-
tial satisfaction of the development cannot be ascertained directly or explicitly. 
Therefore, resort is made to an indirect measurement. As a matter of fact, the role 
of a PMA in MOH management can be, to a large extent, analogous to the role of a 
CEO in corporate management. Both PMA and CEO serve their respective clients or 
principals (i.e. homeowners and boards of directors) in return for a fee-for-service. 
Upon this premise, we propose a residual concept for evaluating the performance of 
a PMA following the idea of William Sharpe [46]. As illustrated in Figure 1, PMA’s 
performance is believed to be one of the factors affecting existing physical condi-
tion and residential satisfaction of a MOH development. Nevertheless, there are 
other factors affecting building condition and residential satisfaction. For example, 
inborn characteristics of a MOH development such as building age and types of 
material used may affect the degree of wear and tear and durability of the build-
ing fabrics, which will in turn determine the level of maintenance required for the 
housing development. Besides, works of a PMA may be held up or aided by dif-
ferent coordination mechanisms among homeowners (e.g. whether a homeowner 
association exists or not). Moreover, the characteristics of the residents (e.g. income 
and education levels) may bear impacts on the building condition because these 
factors affect how the common areas and facilities of a MOH development are used. 
All in all, these three groups of exogenous factors are assumed to exhaust all the 
determinants of building condition that are beyond the control of management. In 
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performance across PMAs. A set of performance attributes that are more relevant to 
large-scale MOH developments may not be applicable to small-scale ones.
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for. Akin to what has been discussed before, it would be inapt to attribute a more 
pleasant environment and better physical condition of a MOH development to 
better performance of its PMA without holding other exogenous factors constant. 
This is a zone that the literature has yet to address. In this regard, a more rigorous 
and generalized method to evaluate the PMA performance in MOH management is 
needed.

3.2 New paradigm for evaluating and benchmarking PMAs’ performance

To reiterate, we aim to propose a new paradigm for measuring and comparing 
the performance of PMAs in providing professional property management service 
to the homeowners of MOH developments in this chapter. The proposed paradigm 
is designed to allow the performance to be assessed in a ceteris paribus condition (i.e. 
holding other exogenous variables constant). In the paradigm, management perfor-
mance of a PMA is defined as the achievement of the PMA in managing the MOH 
development such that the residents are satisfied with the living environment and 
the MOH development is maintained in a good condition. In fact, this definition is 
justifiable because professional property management service provided by PMAs 
have dual dimensions – namely the tangible and intangible dimensions. Tangible 
dimension concerns the upkeep of the physical condition of the development which 
is an important indicator in PMA performance evaluation as most homeowners 
employ a PMA with an expectation that the environmental hygiene and safety of 
their housing developments can be safeguarded. Intangible dimension, on the other 
hand, includes how PMAs deliver their services to the residents.

How much does a PMA contribute to the good (or poor) condition of a MOH 
development? Similarly, how much does a PMA contribute to the high (or low) 
level of residential satisfaction within a MOH development? Regarding these two 
questions, the true contribution of the PMA to the physical condition and residen-
tial satisfaction of the development cannot be ascertained directly or explicitly. 
Therefore, resort is made to an indirect measurement. As a matter of fact, the role 
of a PMA in MOH management can be, to a large extent, analogous to the role of a 
CEO in corporate management. Both PMA and CEO serve their respective clients or 
principals (i.e. homeowners and boards of directors) in return for a fee-for-service. 
Upon this premise, we propose a residual concept for evaluating the performance of 
a PMA following the idea of William Sharpe [46]. As illustrated in Figure 1, PMA’s 
performance is believed to be one of the factors affecting existing physical condi-
tion and residential satisfaction of a MOH development. Nevertheless, there are 
other factors affecting building condition and residential satisfaction. For example, 
inborn characteristics of a MOH development such as building age and types of 
material used may affect the degree of wear and tear and durability of the build-
ing fabrics, which will in turn determine the level of maintenance required for the 
housing development. Besides, works of a PMA may be held up or aided by dif-
ferent coordination mechanisms among homeowners (e.g. whether a homeowner 
association exists or not). Moreover, the characteristics of the residents (e.g. income 
and education levels) may bear impacts on the building condition because these 
factors affect how the common areas and facilities of a MOH development are used. 
All in all, these three groups of exogenous factors are assumed to exhaust all the 
determinants of building condition that are beyond the control of management. In 
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this sense, we can extract the PMA’s efforts from the building condition by holding 
other exogenous factors constant.

After collection of data from a pool of MOH developments, a regression model is 
established to relate a MOH development’s physical condition (PC) with its inborn 
attributes (IA), residents’ characteristics (RC) and features of coordination mecha-
nism (CM) based on the conceptual framework in Figure 1. Mathematically,

  PC = f (IA, RC, CM )  + ε  (1)

where f is a mathematical function to be determined; and ε is the error term, 
which is also called the residual. The advantage of using regression is that other 
factors can be held constant. Most importantly, the residual series ε specified in Eq. 
(1) captures implicitly the performance of the PMAs in managing their respective 
MOH developments. The residual accounts for the variations in building condition 
that cannot be explained by the exogenous factors incorporated in the model. Given 
the same building inborn attributes, residents’ characteristics and coordination 
mechanism features, the differences in the physical condition of different housing 
developments, if any, should be attributed to the variations in the performance of 
PMAs managing these developments. In other words, the residual series ε measures 
the extent to which management performance of a PMA is higher or low than that 
of PMAs under similar circumstances. Likewise, as Figure 1 shows, the overall 
satisfaction of the residents with the living environment of a MOH development 
(RS) is contingent not only on the PMA’s performance. It may also be affected by 
the residents’ demographic characteristics (DC) like age and income level, housing 
tenure type (HT) such as renter, owner-occupier or investor and general percep-
tion of neighbor relationship within the housing development (NR). The PMA’s 
performance can be extracted from the residual series γ of regression results of the 
following equation:

  RS = g (DC, HT, NR)  + γ  (2)

A property management performance index (PMPI) for a PMA with respect to 
a particular MOH development m managed by the PMA can be computed with the 
following formula:

  PMPI =  ε  m   +  γ  m    (3)

Figure 1. 
Factors affecting building condition and residential satisfaction.
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where εm and γm are extracted from the residual series of Eqs. (1) and (2) respec-
tively. The PMPI can be used to evaluate and benchmark management performance 
of the PMAs.

4. Benchmarking PMA performance in Hong Kong

For the purpose of illustration, the performance of selected MOH developments 
in Hong Kong was measured using the framework outlined above.

4.1 Measures of the variables

To operationalize the extraction of a PMA’s performance in management of a 
MOH development from building condition, the physical condition of the MOH 
development (PC) was assessed using the Building Condition Index (BCI) [47]. The 
BCI is a multi-attribute assessment indicator of the existing condition of private 
multi-story residential developments, specifically-designed for the Hong Kong’s 
context. To compile the BCI for a particular MOH development, various condi-
tion aspects including environmental hygiene, structural integrity, fire safety and 
presence of unauthorized appendages were rated in accordance with the respective 
pre-determined rating scales. The BCI ranged from 0 (for the worst scenario) to 
100 (for the best scenario). As for residential satisfaction (RS), it was measured by 
asking a resident to indicate if his or her residential development was a good place 
to live using a five-point scale (1 = a very poor place to live; 2 = a poor place to live; 
3 = a fair place to live; 4 = a good place to live; 5 = a very good place to live) [48]. 
A higher rating denoted a greater degree of residential satisfaction. An aggregate 
level of residential satisfaction for a MOH development was obtained by taking an 
arithmetic mean of all individual residential satisfaction scores.

Residents’ characteristics of a MOH development were indicated using the 
official census data. Apart from the median monthly domestic household income 
(INC) and median age of the residents (RAGE), education profile of the residents 
(EDU) was also included in the measurement. It was measured as the percentage 
of population aged 15 and over in the MOH development with post-secondary 
education attainment. Housing tenure (TEN) was indicated by the percentage of 
households in a MOH development that were owner-occupiers. Regarding inborn 
building characteristics, age of a MOH development (DAGE) was taken as a simple 
average of the ages of all domestic buildings in the development measured in years. 
Development scale (SCL) was denoted by the total number of residential units 
within a MOH development. The coordination mechanism of housing management 
for a development (COM) was assessed based on whether an owners’ corporation 
has been formed or not within the development. The variable was equal to 1 if the 
MOH development had an owners’ corporation and zero if otherwise.

Lastly, perceived neighbor relationship (NREL) was gauged with a single-item 
scale. A resident was asked to rate the neighbor relationship in his or her housing 
development using a five-point scale (5 = very good; 4 = good; 3 = neither good nor 
poor; 2 = poor; 1 = very poor). Very often, single-item indicators are regarded as less 
valid and less reliable. However, we did not think that there would be any reliability 
and validity issues for this measurement item. The question is very straightforward 
so no interpretation concern is envisaged. The better was the neighbor relation-
ship perceived by a resident, the higher would be the rating given for the variable. 
Similar to residential satisfaction, an aggregated level of perceived neighbor 
relationship for a MOH development was obtained by taking a simple average of all 
individual neighbor relationship scores.
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4.2 Sampling of MOH developments and data collection

Primary and secondary data were collected in Sham Shui Po and Tsuen Wan, 
Hong Kong in 2016 and 2017. These two districts were chosen because they accom-
modated a large number of MOH developments with a wide variety, ranging from 
old medium-rise standalone buildings to newly-built high-rise estate-type develop-
ments. Since the most precise level of official census data publicly released in Hong 
Kong was the street-block level, we targeted only medium- and large-scale MOH 
developments for our empirical study. If small-scale housing developments were 
included in the research, the socio-demographic data obtained from the census 
could not be mapped exactly with the development-specific data as a street-block 
contained domestic buildings belonging to different developments. Random 
sampling is adopted to achieve a representative and useful sample. First, a roster of 
MOH developments with at least 350 domestic units was compiled. Then, 350 MOH 
developments were then randomly selected. An invitation letter was sent to the 
PMA or homeowner association of each of these selected developments to partici-
pate in the research. Finally, 217 invitees, or 62.0% of the invited MOH develop-
ments, agreed to partake in the research.

The processes of data collection are portrayed in Figure 2. First, basic infor-
mation of the MOH developments was obtained in a desk study in which record 
building plans were studied and data were retrieved from various government 
databases (e.g. building management database [49] and 2016 Population By-census 
dataset). This stage aimed to gather development-based information such as 
development scales, building ages and resident socio-demographic profiles. In the 
second stage, site visits were conducted for assessing the actual building conditions 
of the MOH developments under investigation. In the third stage, a resident survey 
was conducted. Not less than 5% of the domestic units in each of the 217 housing 
developments under investigation were randomly sampled. The householders of 
these units were invited to complete a structured questionnaire online. The ques-
tionnaire included questions regarding respondents’ perceived levels of residential 
satisfaction and neighbor relationship, and perceived quality of the PMA’s service. 
The questionnaire was pretested and fine-tuned before official start of the survey. 
A total of 9000 invitations were sent out and 1649 complete replies were received, 
representing a response rate of 18.3%.

Table 1 summarizes the characteristics of the 217 MOH developments under 
investigation. The mean age of the MOH developments was 23.4. These develop-
ments had quite diverse scales, ranging from 353 to 6324 domestic units. Similarly, 
education and income profiles of the MOH developments varied a lot. The 

Figure 2. 
Processes of data collection for the empirical study.
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percentage of population aged 15 and over attaining post-secondary education level 
ranged from 17.1 to 62.9%, with a standard deviation of 11.6%. The median monthly 
domestic household income ranged from HK$13,700 to HK$75,980, with a standard 
deviation of HK$16,081.1. On average, 78.5% of the households in each of these 
housing developments owner-occupied their domestic units. The average median 
age of population was 39.4. 124 out of 217 developments (57.1%) have an owners’ 
corporation. Table 2 tabulates the summary statistics of the BCI and residential 
satisfaction scores of the 217 developments.

4.3 Findings

For simplicity, the functions in Eqs. (1) and (2) are expressed in linear form such 
that

  PC =  α  0   +  α  1   RAGE +  α  2   INC +  α  3   EDU +  α  4   DAGE +  α  5   SCL +  α  6   COM + ε   (4)

and

  RS =  β  0   +  β  1   RAGE +  β  2   INC +  β  3   EDU +  β  4   TEN +  β  5   NREL + γ  (5)

where αi (for i = 0, 1, 2, …, 6) and βj (for j = 0, 1, 2, …, 5) are coefficients to be 
estimated. Eqs. (4) and (5) were estimated using the ordinary least square (OLS) 
technique with the development-based data of the 217 MOH developments. Before 
model estimation, all continuous variables, including both dependent and inde-
pendent variables, were rescaled to the range [0, 1] so the error series of the two 
estimated models can be integrated in a meaningful manner. The results of the OLS 
estimation were shown in Table 3. Generally speaking, the two models had very 
high explanatory power as demonstrated by the high adjusted-R2 values. From the 
estimation results of Model (1), RAGE, EDU and DAGE were found to be significant 
determinants of PC. On the other hand, the estimation results of Model (2) indicate 
that INC and TEN were the only two variables with significant impacts on RS.

Maximum Mean Minimum σ

Age (years) 48 23.4 2 9.9

Number of domestic units (no.) 6324 956.4 353 1352.7

Percentage of owner-occupiers (%) 99.2 78.5 58.4 9.7

Median monthly domestic household income 
(HK$)

75,980 41,305.9 13,700 16,081.1

Percentage of population aged 15 and over 
attaining post-secondary education level (%)

62.9 42.1 17.1 11.6

Median age of population(years) 48.0 39.4 27.9 4.3

Table 1. 
Characteristics of the 217MOH developments included in the final analysis.

Maximum Mean Minimum σ

BCI 95.7 62.1 30.2 18.1

Residential Satisfaction 4.1 3.2 2.2 0.4

Table 2. 
BCI and residential satisfaction scores of the 217 MOH developments.
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4.2 Sampling of MOH developments and data collection
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ments, agreed to partake in the research.
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was conducted. Not less than 5% of the domestic units in each of the 217 housing 
developments under investigation were randomly sampled. The householders of 
these units were invited to complete a structured questionnaire online. The ques-
tionnaire included questions regarding respondents’ perceived levels of residential 
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investigation. The mean age of the MOH developments was 23.4. These develop-
ments had quite diverse scales, ranging from 353 to 6324 domestic units. Similarly, 
education and income profiles of the MOH developments varied a lot. The 

Figure 2. 
Processes of data collection for the empirical study.
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deviation of HK$16,081.1. On average, 78.5% of the households in each of these 
housing developments owner-occupied their domestic units. The average median 
age of population was 39.4. 124 out of 217 developments (57.1%) have an owners’ 
corporation. Table 2 tabulates the summary statistics of the BCI and residential 
satisfaction scores of the 217 developments.
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For simplicity, the functions in Eqs. (1) and (2) are expressed in linear form such 
that
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and
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where αi (for i = 0, 1, 2, …, 6) and βj (for j = 0, 1, 2, …, 5) are coefficients to be 
estimated. Eqs. (4) and (5) were estimated using the ordinary least square (OLS) 
technique with the development-based data of the 217 MOH developments. Before 
model estimation, all continuous variables, including both dependent and inde-
pendent variables, were rescaled to the range [0, 1] so the error series of the two 
estimated models can be integrated in a meaningful manner. The results of the OLS 
estimation were shown in Table 3. Generally speaking, the two models had very 
high explanatory power as demonstrated by the high adjusted-R2 values. From the 
estimation results of Model (1), RAGE, EDU and DAGE were found to be significant 
determinants of PC. On the other hand, the estimation results of Model (2) indicate 
that INC and TEN were the only two variables with significant impacts on RS.
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Number of domestic units (no.) 6324 956.4 353 1352.7

Percentage of owner-occupiers (%) 99.2 78.5 58.4 9.7

Median monthly domestic household income 
(HK$)

75,980 41,305.9 13,700 16,081.1

Percentage of population aged 15 and over 
attaining post-secondary education level (%)

62.9 42.1 17.1 11.6

Median age of population(years) 48.0 39.4 27.9 4.3
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Characteristics of the 217MOH developments included in the final analysis.
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BCI 95.7 62.1 30.2 18.1

Residential Satisfaction 4.1 3.2 2.2 0.4

Table 2. 
BCI and residential satisfaction scores of the 217 MOH developments.
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Variable Model (1) Model (2)

Coefficient t-statistic Coefficient t-statistic 

Constant 1.0361*** 21.2868 0.8139*** 20.8062

RAGE −0.1160** −2.0976 0.0674 1.4964

INC −0.0052 −0.1595 −0.4690*** −18.4349

EDU 0.1073 * 1.7103 0.0018 0.0376

DAGE −0.7754 *** −28.7315 — —

SCL 1.0361 −0.2112 — —

COM −0.1160 1.6763 — —

TEN — — 0.0011* −2.6407

NREL — — 0.8139 0.1297

Dependent 
Variable

PC RS

R2 0.9030 0.8360

Adjusted R2 0.9002 0.8321

F-statistic 325.7408 *** 215.0589 ***

Notes: *** denotes p < 0.01; ** denotes p < 0.05; and * denotes p < 0.1.

Table 3. 
Results of the OLS estimation.

Maximum Mean Minimum σ

ε 0.1822 0 −0.1577 0.0563

γ 0.0981 0 −0.1235 0.0446

PMPI 0.2089 0 −0.2801 0.0695

Table 4. 
Descriptive statistics of the PMPI and its components.

Figure 3. 
Scatter plot of ε and γ.
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The residual series of the two estimated models were then extracted and 
the PMPI scores of the 217 MOH developments were computed accordingly. As 
illustrated in Table 4, the highest PMPI score was 0.2089 and the lowest was 
−0.2801. Figure 3 shows the scatter plot of ε and γ. As a whole, while 107 PMAs 
(49.3%) received a positive PMPI score, only 50 PMAs got positive values for 
both ε and γ.

5. Validation of the PMPI framework and discussion

5.1 Validation of the framework

At this point, one may argue that the performance of a PMA in the management 
of a MOH development can be evaluated based on the opinions of the residents in 
the development. Many previous studies on the quality of property management 
or facility management service adopted the subjective approach [50–55]. Yet, the 
reliability of the subjective quality service measures is often undermined by evalu-
ators’ biases and sensitive to evaluators’ expectations and previous experiences [56, 
57]. Nonetheless, such subjective assessment of PMA’s performance can be a good 
candidate for validating the proposed PMPI. It is believed that the PMPI for a PMA 
managing a particular MOH development should have an unambiguous positive 
relationship with the PMA’s service quality perceived by the clients, i.e. the resi-
dents, in the development.

We adopted the SERVQUAL model to evaluate a PMA’s service quality because 
it has been widely used in the property management and facility management 
industries [50, 58, 59]. Based on the SERVQUAL model, five dimensions of a PMA’s 
service quality were evaluated. As shown in Table 5, these five dimensions were 
further broken down into 19 statements or items for operationalization [60–62]. 
Residents were asked to rate their levels of agreement with the each statements 
using a five-point scale (with 1 = strongly disagree and 5 = strongly agree). For each 
resident, the overall SERVQUAL is taken as a simple average of the scores for the 19 
items. An aggregate SERVQUAL score was calculated for each MOH development 
by taking a simple average of all individual residents’ overall SERVQUAL scores.

To validate the PMPI, Pearson’s correlation test was performed based on the 217 
pairs of PMPI and SERVQUAL scores. A correlation coefficient of 0.84 (p < 0.01) 
was returned, signifying that there is an unambiguous strong positive relationship 
between the PMPI and SERVQUAL scores. Such findings confirmed the validity of 
the proposed PMPI framework.

5.2 Discussion

Professional property management is crucial for the long-term sustainability of 
housing assets, particularly the MOH developments. For various reasons like agency 
problems, PMAs need not necessarily perform well when managing a MOH devel-
opment. To realize strategic management of housing stock in Hong Kong, we need 
to apprehend how the PMA perform. While different performance measures have 
been proposed in the literature, they have different limitations. Actually, the perfor-
mance of PMAs in MOH management remains largely unobserved or incomparable 
in practice. The PMPI framework proposed and validated in the chapter aims to fill 
up the extant research gap by offering a tool for evaluating a PMA’s performance 
in a ceteris paribus condition. From the perspective of knowledge contribution, the 
current study advances the research frontier of strategic management to the arena 
of property management. Besides, there are several practical implications of this 
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The residual series of the two estimated models were then extracted and 
the PMPI scores of the 217 MOH developments were computed accordingly. As 
illustrated in Table 4, the highest PMPI score was 0.2089 and the lowest was 
−0.2801. Figure 3 shows the scatter plot of ε and γ. As a whole, while 107 PMAs 
(49.3%) received a positive PMPI score, only 50 PMAs got positive values for 
both ε and γ.

5. Validation of the PMPI framework and discussion

5.1 Validation of the framework

At this point, one may argue that the performance of a PMA in the management 
of a MOH development can be evaluated based on the opinions of the residents in 
the development. Many previous studies on the quality of property management 
or facility management service adopted the subjective approach [50–55]. Yet, the 
reliability of the subjective quality service measures is often undermined by evalu-
ators’ biases and sensitive to evaluators’ expectations and previous experiences [56, 
57]. Nonetheless, such subjective assessment of PMA’s performance can be a good 
candidate for validating the proposed PMPI. It is believed that the PMPI for a PMA 
managing a particular MOH development should have an unambiguous positive 
relationship with the PMA’s service quality perceived by the clients, i.e. the resi-
dents, in the development.

We adopted the SERVQUAL model to evaluate a PMA’s service quality because 
it has been widely used in the property management and facility management 
industries [50, 58, 59]. Based on the SERVQUAL model, five dimensions of a PMA’s 
service quality were evaluated. As shown in Table 5, these five dimensions were 
further broken down into 19 statements or items for operationalization [60–62]. 
Residents were asked to rate their levels of agreement with the each statements 
using a five-point scale (with 1 = strongly disagree and 5 = strongly agree). For each 
resident, the overall SERVQUAL is taken as a simple average of the scores for the 19 
items. An aggregate SERVQUAL score was calculated for each MOH development 
by taking a simple average of all individual residents’ overall SERVQUAL scores.

To validate the PMPI, Pearson’s correlation test was performed based on the 217 
pairs of PMPI and SERVQUAL scores. A correlation coefficient of 0.84 (p < 0.01) 
was returned, signifying that there is an unambiguous strong positive relationship 
between the PMPI and SERVQUAL scores. Such findings confirmed the validity of 
the proposed PMPI framework.

5.2 Discussion

Professional property management is crucial for the long-term sustainability of 
housing assets, particularly the MOH developments. For various reasons like agency 
problems, PMAs need not necessarily perform well when managing a MOH devel-
opment. To realize strategic management of housing stock in Hong Kong, we need 
to apprehend how the PMA perform. While different performance measures have 
been proposed in the literature, they have different limitations. Actually, the perfor-
mance of PMAs in MOH management remains largely unobserved or incomparable 
in practice. The PMPI framework proposed and validated in the chapter aims to fill 
up the extant research gap by offering a tool for evaluating a PMA’s performance 
in a ceteris paribus condition. From the perspective of knowledge contribution, the 
current study advances the research frontier of strategic management to the arena 
of property management. Besides, there are several practical implications of this 
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research which can induce the cultivation of a culture of quality MOH management 
in Hong Kong in the long run.

First, the PMPI framework allows the extraction of hidden property manage-
ment performance from a number of observable or measurable variables. For 
homeowners or residents, the PMPI provides a useful tool for benchmarking 
PMAs with regard to their property management performance. The index serves 
to inform people on the relative performance of the PMAs. For instance, home-
owners, potential buyers, and potential tenants can refer to the PMPI to decide 
whether or not to make a property transaction or rent a property. It is of para-
mount importance to these parties because PMAs play vital roles in shaping the 
quality of the living environment which in turn determines residents’ life quality 
and property values.

Second, the PMPI framework enables an objective inter-PMA comparison for 
distinguishing the good from the bad. It is believed that a well-publicized and well-
received PMPI can serve as a benchmarking tool to measure and compare PMAs’ 
performance in MOH management. Such performance benchmarking can introduce 
competition in the property management sector. The PMPI informs the PMAs of 
their performance relative to their competitors. In order to get a higher PMPI score, 
they need to continuously monitor and improve their services. Under-performing 

Dimension Items

Tangibles • Your PMA has modern equipment and tools for housing management.

• The physical facilities in your housing development are properly maintained.

• Employees of your PMA are neat-appearing.

Reliability • Employees of your PMA tell you exactly when the service is performed.

• When your PMA promises to do something by a certain time, they will do so.

• When you have a problem, your PMA will show a sincere interest in solving it.

• Your PMA performs the service right the first time.

Responsiveness • Employees of your PMA give prompt service to you.

• Employees of your PMA are always willing to help you.

• Employees of your PMA are never too busy to respond to your requests.

Assurance • The behavior of employers of your PMA instills confidence in you.

• You feel safe in your housing development.

• Employees of your PMA are consistently courteous with you.

• Employees of your PMA have the knowledge to manage your housing 
development.

Empathy • Your PMA will give you enough attention.

• Your PMA has operating hours convenient to you.

• Your PMA have employees who give your personal attention.

• Your PMA have your best interests at heart.

• Employees of your PMA understand your specific needs.

Table 5. 
The SERVQUAL scale adopted for validation of PMPI.
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PMAs, as identified by the low PMPI scores, will be punished by the market as no 
one is willing to appoint them for managing properties.

Third, PMPI contains important information, which assists property manage-
ment companies to make more sensible decisions in resource allocation. Sizeable 
property management companies usually manage a large portfolio of MOH devel-
opments with different teams. The PMPI can be used to compare the performance 
of different teams. Resources from the head office can be directed to the most needy 
teams (i.e. teams with lowest PMPI scores), say by providing more staff training 
or conducting more frequent performance audits. Fourth, the PMPI can serve as a 
policy tool to identify substandard management service providers. The licensing 
authority can make reference to a PMA’s PMPI when making decisions regarding 
licensing and disciplinary actions.

This study demonstrates how PMAs’ performance is measured and bench-
marked in a novel way. In fact, its findings can be associated with other principles 
of strategic management. For example, in order to stay ahead of the curve, a PMA 
should either do something in achieving better building condition or a higher level 
of residential satisfaction. The PMA should think about what goals it should aim 
at to establish sustainable competitive advantages over its competitors [63]. It may 
need to offer different services than its competitors or deliver similar services in 
different ways [64]. Strategic management concerns with adaptation of an orga-
nization’s internal environment to the changing external business environment or 
contexts [65]. In this light, PMAs should observe and proactively respond to the 
changes in the external business environment such as advancement in information 
and communication technology (ICT) and law revisions. Further studies should 
be carried out to investigate if PMAs that are more responsive to these external 
changes (e.g. by earlier application of ICT in the property management processes) 
will perform better.

6. Conclusion

“Best of the class” today may not stay on the top of the league tomorrow [66]. 
Therefore, continual improvement in service quality is needed in the world of 
changes. Property management is no exception to this rule. In many high-rise 
cities, homeowners and residents engage an external PMA in the management of 
their MOH developments with the expectation to ensure the living environment 
is healthy, safe and pleasant. Nonetheless, as a profit-making entity, the PMA 
do not often share the goals and interests with its client. Agency problems are 
natural results in MOH management in many cases, leading to poor management 
performance and bringing about negative social, economic, and environmental 
implications. To cope with the existing challenges, evaluation and benchmarking of 
performance of PMAs are becoming essential. On one hand, these help homeown-
ers and residents to make more informed decisions in PMA selection. On the other 
hand, competition is introduced through benchmarking so better services provided 
by PMAs can be promoted. Nonetheless, extant indicators and measures of PMA 
performance have different limitations. In this regard, a new paradigm for evalu-
ation of PMA performance in management of MOH developments in Hong Kong 
was proposed.

The PMPI developed in this chapter have multiple applications which can make 
valuable contributions to the property management field. From the practical per-
spective, the PMPI facilitates performance benchmarking given that when a critical 
mass of PMAs have been evaluated using the index. The index serves as a tool for 
informing the general public about the management performance of PMAs in MOH 
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research which can induce the cultivation of a culture of quality MOH management 
in Hong Kong in the long run.

First, the PMPI framework allows the extraction of hidden property manage-
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homeowners or residents, the PMPI provides a useful tool for benchmarking 
PMAs with regard to their property management performance. The index serves 
to inform people on the relative performance of the PMAs. For instance, home-
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received PMPI can serve as a benchmarking tool to measure and compare PMAs’ 
performance in MOH management. Such performance benchmarking can introduce 
competition in the property management sector. The PMPI informs the PMAs of 
their performance relative to their competitors. In order to get a higher PMPI score, 
they need to continuously monitor and improve their services. Under-performing 
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development.

Empathy • Your PMA will give you enough attention.

• Your PMA has operating hours convenient to you.

• Your PMA have employees who give your personal attention.
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• Employees of your PMA understand your specific needs.
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The SERVQUAL scale adopted for validation of PMPI.
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PMAs, as identified by the low PMPI scores, will be punished by the market as no 
one is willing to appoint them for managing properties.

Third, PMPI contains important information, which assists property manage-
ment companies to make more sensible decisions in resource allocation. Sizeable 
property management companies usually manage a large portfolio of MOH devel-
opments with different teams. The PMPI can be used to compare the performance 
of different teams. Resources from the head office can be directed to the most needy 
teams (i.e. teams with lowest PMPI scores), say by providing more staff training 
or conducting more frequent performance audits. Fourth, the PMPI can serve as a 
policy tool to identify substandard management service providers. The licensing 
authority can make reference to a PMA’s PMPI when making decisions regarding 
licensing and disciplinary actions.

This study demonstrates how PMAs’ performance is measured and bench-
marked in a novel way. In fact, its findings can be associated with other principles 
of strategic management. For example, in order to stay ahead of the curve, a PMA 
should either do something in achieving better building condition or a higher level 
of residential satisfaction. The PMA should think about what goals it should aim 
at to establish sustainable competitive advantages over its competitors [63]. It may 
need to offer different services than its competitors or deliver similar services in 
different ways [64]. Strategic management concerns with adaptation of an orga-
nization’s internal environment to the changing external business environment or 
contexts [65]. In this light, PMAs should observe and proactively respond to the 
changes in the external business environment such as advancement in information 
and communication technology (ICT) and law revisions. Further studies should 
be carried out to investigate if PMAs that are more responsive to these external 
changes (e.g. by earlier application of ICT in the property management processes) 
will perform better.

6. Conclusion

“Best of the class” today may not stay on the top of the league tomorrow [66]. 
Therefore, continual improvement in service quality is needed in the world of 
changes. Property management is no exception to this rule. In many high-rise 
cities, homeowners and residents engage an external PMA in the management of 
their MOH developments with the expectation to ensure the living environment 
is healthy, safe and pleasant. Nonetheless, as a profit-making entity, the PMA 
do not often share the goals and interests with its client. Agency problems are 
natural results in MOH management in many cases, leading to poor management 
performance and bringing about negative social, economic, and environmental 
implications. To cope with the existing challenges, evaluation and benchmarking of 
performance of PMAs are becoming essential. On one hand, these help homeown-
ers and residents to make more informed decisions in PMA selection. On the other 
hand, competition is introduced through benchmarking so better services provided 
by PMAs can be promoted. Nonetheless, extant indicators and measures of PMA 
performance have different limitations. In this regard, a new paradigm for evalu-
ation of PMA performance in management of MOH developments in Hong Kong 
was proposed.

The PMPI developed in this chapter have multiple applications which can make 
valuable contributions to the property management field. From the practical per-
spective, the PMPI facilitates performance benchmarking given that when a critical 
mass of PMAs have been evaluated using the index. The index serves as a tool for 
informing the general public about the management performance of PMAs in MOH 
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management. In the procurement of management service and service contract 
renewal, homeowners can make reference to the performance indices of differ-
ent PMAs for better decision making. For the PMAs themselves, the framework 
allows the PMAs to know their relative positions in the performance league so they 
can continuously monitor and improve their services. In the medium to long run, 
under-performing PMAs will be identified by the PMPI and crowded out from the 
market. This is promising for a culture of quality property or MOH management to 
foster in Hong Kong.

On the academic side, with the PMPI, research opportunities to explore the 
determinants of PMA performance in the future are opened up. Researchers can 
identify what kinds of contractual arrangement lead to better performance of 
PMA. Furthermore, the relationship between property price or rent and PMPI 
can be tested. From the viewpoint of economics, properties managed by a better-
performing PMA should command higher values or rents than those managed by 
a poorly-performing PMA. In this regard, the PMPI can further be validated with 
property value or rent. The average property price or rent of a MOH development 
is expected to change positively with the PMPI of the PMA managing the develop-
ment, keeping other things constant.
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“There is no use trying” said Alice, “we cannot believe impossible things.”—Lewis 
Carroll

1. Introduction

Few organizations combine the institutional benefits of longevity and tradi-
tion with the disruptive startup advantages of novelty and suspension of path 
dependent behavior. This chapter provides a case study of Toyota Corporation, an 
organization with an explicit philosophy that embodies “…standardized work and 
kaizen (that) are two sides of the same coin. Standardized work provides a con-
sistent basis for maintaining productivity, quality and safety at high levels. Kaizen 
furnishes the dynamics of continuing improvement and the very human motiva-
tion of encouraging individuals to take part in designing and managing their 
own jobs” ([1], p. 38). Toyota’s philosophy, combining a model that is “stable and 
paranoid, systematic experimental, formal and frank” [2], often called the Toyota 
Way, evolved from the founding of Toyoda Automatic Loom Works, founded in 
1911, setting up an auto division in 1933, and Toyota Motor Company in 1937 [3].
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What is unique about Toyota and its pioneering lean production, described col-
loquially as just-in-time (JIT), embraces a deliberative philosophy that establishes 
a corporate identity for safety, quality, and aspirational performance goals. Going 
forward, with plants and distribution centers around the world, Toyota cultivates 
a direct involvement of employees, suppliers, and other organizations, called the 
Toyota Group, as a network identity that extends boundary members of the firm’s 
eco-system that also embodies detailed performance measures to strengthen and 
reinforce identity enhancement. These identity attributes creating novel and seem-
ingly contradictory configurations, both at home and now in global markets. Toyota 
provides a framework to link identity as a cohesive attribute for problem-solving 
with explicit, data-driven benchmarks, a DNA that encompasses observation, 
analysis, hypothesis testing from the shop floor to the executive suite [3, 4].

The concept of identity has a long pedigree in the social sciences, dating from 
classical writers like Adam Smith, Karl Marx, Max Weber, and Emile Durkheim, 
focusing on individual identities separate and distinct from larger social systems 
arising from the division of labor. However, identity in organizations is a relatively 
new construct, based on claims that are “central, distinctive, and enduring” [5]. 
Despite the growing literature on organizational identity [6, 7], there is less con-
sensus given the multiple disciplinary focus, the levels of analysis, well as minimum 
empirical work linking organizational identity to corporate strategy. In some cases, 
identity linkages touch on outcomes like brand equity, reputation, visual media like 
social networking and the gap between defining what the organization is today and 
what it wants to become, despite the high failure rate of firms [8]. Indeed, there is 
little reason to doubt that “the concept of organizational identity is suffering an 
identity crisis” ([9], p. 206).

Despite the growing literature on organization identity, encompassing diverse 
constructs and methodologies [6, 7], often at different organizational levels 
(individuals, groups and senior management), has limited empirical study linking 
individual and group identity both to corporate strategy and corporate perfor-
mance. Various accounts of social experiences, concentrating on a sense of insider 
and outsider to frame a mutual identity mindset that shapes organizational identity, 
apply personal histories and narratives, but leave open the distinction between 
corporate identity and organizational identity [10]. Identity producing mechanisms 
flowing from purposeful actions vary by context, such as universities and faith-
based organizations to technology and engineering organizations with complicated 
role activities grounded in socio-technical design [11]. Compelling cases of identity 
as a tool for organizational integration, or the impact of cleavage and conflict owing 
to human diversity policies, personality characteristics of key actors, and sub-unit 
identity images advance understanding of behavior within organizations, but 
often ignores how both strategic choice and external forces impact these internal 
mindsets. Many scholars associate internal identity issues to external stakeholders 
using sundry communication tools (e.g., [12]) but the literature has few studies that 
explain what organizational identity features are truly different and give a competi-
tive advantage in contested markets over time. To advance hypothesis testing and 
to encourage conceptual development in both theory and practice, there must be a 
linkage to identity as a construct that provides insights to an organization’s competi-
tive advantage.

This chapter addresses the issues linking strategic choices and capabilities to 
Toyota’s identity as a case study. Toyota’s strategic positioning and high-performance 
outcomes amplify identity tools at three levels, its employees (both in Japan and 
its factories overseas), its suppliers, and its customers. Depicted as a best practice 
company [13], Toyota is seen as a model to emulate in sectors as diverse as hospi-
tals and retailing. This chapter has three objectives: first, by examining Toyota’s 
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transformation as a leading domestic producer to a top global company, the firm’s 
core identity has changed little despite numerous internal and external changes; 
second, Toyota as a case study illustrates the capacity to have multiple images in 
different contexts, without sacrificing its core identity; and third, the chapter offers 
recommendations for empirical studies of organizational identity.

2. Organizational identification and identity

In their seminal article, Stuart and Whetten [5] put forward the concept of 
organizational identity constituting a set of “claims” and specified what was cen-
tral, distinctive and enduring, but recognizing that organizations can have multiple 
identities and claims that can be contradictory, ambiguous, or even unrelated. 
While some authors have attempted to provide more clarity, Pratt addresses the 
construct of identity and its generality, stating it was “often overused and under 
specified” beyond general statements about “who are we?” and “who do we want to 
become?”

Historically, identity and identification are described in classical writings 
focusing on societies, social systems, and their constituent parts. Such examples as 
Adam Smith in economics on the division of labor, Babbage on the division of work 
tasks, Marx on division of social class, Max Weber on the division of status and 
occupation, and Durkheim on differentiated social structures, each contributed to 
current views of how individuals, groups, and teams become a cohesive collective in 
a complex organization. More specifically, Durkheim’s [14] analysis of the divi-
sion of labor and differentiated social structures with distinct socio-psychological 
values and impacts required variations in role homogeneity in sub-systems.1 His 
views influenced subsequent writers as diverse as Freud in psychiatry and Harold 
Laswell in political theory, whose study of world politics includes a chapter entitled 
“Nations and Classes: The Symbols of Identification.”

Simon [15] introduced identification to organization theory, describing it as fol-
lows: “the process of identification permits the broad organizational arrangements 
to govern the decisions of the persons who participate in the structure” (p. 102). 
More specifically, “a person identifies himself with a group when, in making a deci-
sion, he evaluates the several alternatives of choice in terms of their consequences 
for the specified group” in contrast to personal motivation, where “his evaluation 
is based upon an identification with himself or his family” ([16], p. 206). Both the 
fault lines of identity, based on status, perverse incentives, class or occupation, as 
well as group identification [17] impact organizational performance by variations 
in shared goals and preferences, as well as forms of interaction and feedback, often 
enhanced or lessoned by recruitment patterns and work rules and incentives.

Identity and identification as reference points in organizations also flow from 
the configuration of roles, role structures, and “clusters of activities” where “a 
person has an occupational self-identity and is motivated to behave in ways which 
affirm and enhance the value attributes of that identity” ([18], p. 179). Theories 
of social identity assume individual identity is partitioned into ingroups and 
outgroups is social situations and organizational life, often with an implicit cost–
benefit calculation, but acts of altruistic behavior, where behavioral norms benefit 
the welfare of others, often seen in “collectivist societies,” strengthens organi-
zational identity [19]. Other approaches take a social constructionist approach, 

1 To quote Durkeim [14] directly, “…as we advance in the evolutionary scale, the ties which bind the indi-
vidual to his family, to his native soil, to traditions which the past has given to him, to collective group 
images, become loose…’ (p. 259).
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1 To quote Durkeim [14] directly, “…as we advance in the evolutionary scale, the ties which bind the indi-
vidual to his family, to his native soil, to traditions which the past has given to him, to collective group 
images, become loose…’ (p. 259).



Strategic Management - A Dynamic View

64

emphasizing social and cultural perspectives [20], where sense-making comes 
from stories and narratives of everyday experience [21], thereby, “…in linking iden-
tity and narrative in an individual, we link an individual [career] story to a particu-
lar cultural and historical narrative of a group” [22]. Going further, Dutton et al. 
[23] speculate that organizational identification is a process of self-categorization 
cultivated by distinctive, central, and enduring attributes that get reflected in 
corporate image, reputation, or strategic vision. Alvesson [24] describes the need 
for identity alignment: “…by strengthening the organization’s identity—its experi-
enced distinctiveness, consistency, and stability—it can be assumed that individual 
identities and identification will be strengthen with what they are supposed to be 
doing at their work place.”

While some studies [25] purport to focus on managerial strategies that project 
images as a tool to shape distinctive identities with stakeholders, the reality is 
that organizational identities without corresponding integration of individual, 
sub-unit, or group identification may lead to behavioral frictions, and detach-
ment via lower compliance and cues of detachment. Conflict and cleavages affect 
group-binding identification, often persisting as conformity of opinion, forms of 
social interaction, and group loyalties, as well as enhancing internal legitimacy 
for desired outcomes. While both individuals and groups may have multiple and 
loosely connected identities, there remains lingering organizations dysfunctions 
that exacerbate cleavage and conflict, such as hypocrisy, selective amnesia, or 
disloyalty [18]. Psychological exit comes from unsatisfactory outcomes, a form 
of weakening organizational identity and strengthening group identity to give 
voice for remedial actions [26]. In the extreme, such sub-identities found in 
groups and sub-units compete with other forms of identification and may lead to 
organizational dysfunctions [17].

Akerlof and Kranton [27] view organizational identity, with emphasis on why 
firms must transform workers from outsiders to insiders, as a form of motivational 
capital. In short, a distinctive identity is a distinctive competence. To quote Likert 
[28]. “the favorable attitudes towards the organization and the work are not those 
of easy complacency but are the attitudes of identification with the organization 
and its objectives and a high sense of involvement in achieving them” (p. 98). Other 
theorists suggest variations in organizational identity impact sense-making and 
interpretative processes [29], internalization of learning [10] and processes linking 
shared values and modes of performance [30].

Identity and identification cues, viewed as the mental perceptions of individual 
self-awareness, social interactions and experiences, and self-esteem have many 
antecedents, such as social class [31], demographic factors like age, race, religion, 
or sex [32], and national culture and identity [33]. Studies emphasizing social 
construction perspectives stem from individual accounts, often defined in social 
narratives, histories, and biographies rooted in time and place [34]. As Hammack 
[22] emphasizes, “…in linking identity and narrative in an individual, we link an 
individual story to a particular cultural and historical narrative of a group” (p. 230). 
At a general level, organizational culture depicts the set of norms and values that 
are widely shared and strongly held throughout the organization [35], and refers 
to the “unspoken code of communication among members of an organization” 
[36] and aids and supplements task coordination and group identity. In this way, 
individual employees better understand the premises of decision choices in problem 
solving at the organizational level. In complex organizations, identity is linked to 
the strategic capacity of choice opportunities and implementation dynamics of 
priorities and preferences. As Thoenig and Paradieise [37] emphasize, “strategic 
capacity lies to a great extent in how much its internal subunits … shape its identity, 
define its priorities approve its positions, prepare the way for general agreement to 
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be adopted on its roadmap and provide a framework for the decisions and acts of all 
its components” (p. 299).

Such diverse views leave open how organizational identity, or shared central 
vision, confers competitive advantage in contested spaces. As a starting hypothesis, 
a shared identity strengthens coordination across diverse groups applying common 
norms, codes and protocols, hence improving shared learning skills. In a similar 
vein, individual cleavages and loyalties are lessoned by shared interactions and 
information sharing that mobilize learning tools. Further, organizational identity 
strengthens individual identities via performance success that promotes a shared set 
of preferences, expectation, and habits of rule setting.

3. Organizational performance at Toyota

By any standards—shareholder value, product innovation, employee satisfaction 
measured by low turnover and lack of strike action, market capitalization—Toyota 
has been astonishingly successful, both against rival incumbents in the auto sector, 
but as a organizational pioneer in transportation with just-in-time thinking. Against 
existing rivals at home, or in an industry with firms pursuing growth by alliances 
and acquisition (Renault-Nissan-Mitsubishi, VW-Porsche), facing receivership and 
saved by public funding (GM and Chrysler), exiting as a going concern (British 
Leyland) or new startups (Tesla). Toyota’s performance is unrivaled. Toyota remains 
a firm committed to organic development, steady and consistent market share in all 
key international markets, and cultivating a shared identity within its eco-system 
around measurable outcomes of product safety, quality, and consumer value.

As shown in Figure 1, despite many forms of competitive advantages, such as 
size, high domestic market share, being part of a larger group, or diversification, 
there are many times when the side expected to win actually is less profitable and 
may actually lose. Toyota’s growth and expansion, despite the turbulent 2009 recall 
and temporary retreats [38, 39], comes with consistent profitability and market 
share growth. In this organizational transformation, Toyota has replicated its 

Figure 1. 
Operating Profits versus Firm Revenues in the Auto Sector.
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be adopted on its roadmap and provide a framework for the decisions and acts of all 
its components” (p. 299).
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of preferences, expectation, and habits of rule setting.
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As shown in Figure 1, despite many forms of competitive advantages, such as 
size, high domestic market share, being part of a larger group, or diversification, 
there are many times when the side expected to win actually is less profitable and 
may actually lose. Toyota’s growth and expansion, despite the turbulent 2009 recall 
and temporary retreats [38, 39], comes with consistent profitability and market 
share growth. In this organizational transformation, Toyota has replicated its 

Figure 1. 
Operating Profits versus Firm Revenues in the Auto Sector.
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identity of “safety, quality, and value” outside its home market, often depicted by 
foreigners as “inscrutable,” closed, and Japan Inc. [40]. Strategically, this organiza-
tional identity framework is multipurpose, allowing shared alignment of identities 
with domestic employees, suppliers and supervisors, but also incorporating these 
identity attributes first to foreign operations in North America and subsequently to 
Europe and Asia. Toyota management considers the firm as a learning organization, 
where learning symmetries take place at all levels, vertically and horizontally.

Unlike many corporate design models of multinationals, where foreign subsid-
iaries passively replicate the production systems of the home market (a miniature 
replica effect) or seek out decision-attention from head-quarters [41] Toyota is 
evolving as a global enterprise. In this model, Toyota’s foreign subsidies and trade 
blocks (e.g., NAFTA and Europe), solve key problems and translate the protocols 
for headquarters and its global network of factories, distribution outlets, and ser-
vice and maintenance dealerships. In this way, Toyota’s training protocols, network 
learning systems, and using foreign subsidies to develop new technologies (e.g., 
Toyota Canada pioneering cold weather technologies for ignitions engineering), i.e., 
a learning chain that mobilizes employee identity to network identity, including its 
global supply chain collaboration [42–45].

To illustrate the complexity of contemporary auto production and the need to 
evolve both organizational design around supply chains, and the nature of comple-
mentarities in production, firms like Toyota must realign engineering and techno-
logical systems to novel role configurations for a diverse workforce. A car (or truck) 
has over 5000 parts, components, and sub-assemblies, where factories are linked to 
diverse supply chains with tightly-knit communications and transport linkages, often 
across national boundaries, to produce a factory production cycle of 1 minute per 
vehicle, or even less. Parts or components like steel, for instance, are not commodities, 
undifferentiated only by price, and Japanese steel producers produced the high carbon 
steel that was more resistant to water, hence rust. This production cycle demands very 
high quality and safety of each part and component, plus the precision engineering 
processes to assemble them. This alignment determines not only the standards of qual-
ity and safety of the finished vehicle but the image and reputation of the company, plus 
an indispensable need to retain price value of the brand in the aftermarket sales cycle.

To this contemporary production system, reshaped and refined since Toyota first 
introduced in 1956 what Womack et al. [46] termed “the machine that changed the 
world,” auto production now faces a steady, relentless, and inexorable technology 
disruption. This shift in engines and fuel consumption technologies, away from die-
sel and gasoline-powered vehicles, to new dominant technologies, such as electric 
vehicles, fuel-cells, battery, hydrogen, or hybrid, each requiring massive changes 
to traditional parts and components suppliers, and the layout of factory assembly. 
Successful firms thus require forward-looking strategic intent and novel organiza-
tional configurations both to exploit existing systems based on gasoline vehicles, or 
novel organizational systems to explore new technologies and processes. Strategies 
differ widely. Tesla as a new startup has dedicated factories and labs using lithium 
battery technology. To gain equivalent scale of Toyota, GM, and Volkswagen, i.e., 
over 10 million vehicles per year, Nissan and Renault joined with Mitsubishi as a 
new alliances and equity investment partner.

By contrast, both Ford and GM are retreating from large markets like Europe, 
Japan, or India with direct-foreign investment strategies. Even more intrusive to exist-
ing production programs and protocols are new demands for data analytics, artificial 
intelligence, robotic and associated Internet and social media technologies. Both 
incumbent firms, new startups, and suppliers are developing futuristic technologies in 
drivers’ facial recognition, driving habits, and consumer disabilities, from wheel chairs 
to hearing that impact cars of the future, and impose threats to existing distinctive 
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competences and corporate identity. Not all firms can manage simultaneously the 
processes of exploitation of existing organizational programs, and the exploration of 
product innovation and assembly [47]. Toyota is an exception.

The Toyota production system is transformational, an organizational philosophy 
around two core ideas, kaizen or principles of continuous improvement, and nema-
washi, or consensus decision-making that allow network effects across its global facto-
ries, research labs, its supplier organizations, and related parts of the global eco-system, 
from universities to global shipping firms. In the firm’s century-old evolution, starting 
as a leading textile firm that still exists but migrating to auto manufacturing as only the 
second largest by unit sales (behind Nissan), Toyota has emerged as the top producer 
both at home and globally, measured by market share, and a leading player in markets 
like North America, Europe, Latin America, India and China, where many rivals have a 
low market share presence (e.g., Europe firms in the US, American firms in Europe).

Strategies of corporate retreat in key markets (GM in Europe, GM and Ford in 
India, Ford in Japan), suggest home market advantages are the new testing ground 
for first-mover disadvantage [48] when firms face massive technology disruption. 
To cite an example, during the 1990s, four major automakers, Toyota, GM, Honda, 
and Ford, took the lead in the development of hybrid technologies, with GM the 
leader with 23 patents in hybrid vehicles (vs. 17 for Toyota, 16 for Ford, and 8 for 
Honda). By 2000, however, Honda and Toyota were the clear leaders, with Honda 
had filed 170 patents, and Toyota with 166 in hybrid drivetrain technology, far 
ahead pf Ford with 85 and GM at 56. Today, Fords’ hybrid is a license from Toyota.

4. Toyota identity as a social construct

The auto sector symbolizes the development of post-war multinationals 
largely based on firm-specific capabilities and proprietary advantages. This 
organizational evolution includes changing work mechanisms characterized as 
machine theory by management [49], a catch-all phrase to describe scientific 
management techniques espoused by Frederick Taylor from his 1911 book with 
that title. He first learned time management at Philips Executer Academy and 
became an early practitioner of what became known as kaizen, continuous 
improvement, working with Henry Gantt [50], studying all aspects of work, 
tools, machine speeds, workflow design, the conversion of raw materials into 
finished products, and payment systems. The Taylor studies, later dubbed 
Fordism [51], was an approach to eliminate waste and unnecessary movements, or 
“soldiering”—a deliberate restriction of worker output.

Taylor’s disciples in the engineering profession spread his message beyond 
America, to Europe, as well as to Japan and Russia, where even Lenin and 
Trotsky developed an interest after the Revolution of 1917. In appearances before 
Congressional committees, and in other forums, Taylor’s theories faced withering 
criticisms and great resistance by American union movement a “dehumanizing of 
the worker” and a tool for profits at the expense of the worker. [50, 52]. In Japan, 
however, Taylorism and scientific management had wide acceptance, starting with 
Yukinori Hoshino’s translation of Principles of Scientific Management with the title, 
The Secret of Saving Lost Motion, which sold 2 million copies. Several firms adopted 
scientific management practices, including standard motions, worker bonuses, and 
Japanese authors published best sellers on similar notions of work practices, including 
one entitled Secrets for Eliminating Futile Work and Increasing Production [3].

After 1945 in Japan, given the wartime devastation of Japan’s industrial capac-
ity, resource scarcity—food, building supplies, raw materials of all sorts, electric 
power—had a profound and lasting impact on Japanese society, even more so when 
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the American military supervised the Occupation and displayed abundance of 
everyday goods—big cars, no shortage of food, long leisure hours, and consumer 
spending using American dollars. As Japanese firms slowly rebuilt, the corporate 
ethos promoted efficient use of everything, and waste became a watchword 
for inefficiency. Japanese executives visited US factories, the Japanese media 
documented US success stories. American management practices were widely 
emulated, and US consultants—notably Peter Drucker, W. Juran, and W. Edwards 
Deming—had an immense following and their books, papers and personal appear-
ances were publicized, translated and widely-read, even by high school students. 
While American firms emphasized a marketing philosophy where the customer is 
king, Japanese firms remained committed to production, helped in part by trad-
ing firms, led by the nine giant Soga Sosha, to distribute and sell both at home and 
abroad. US human resource practices also showed a stark contrast with Japanese 
practices. In the US, the rise of the trade union movement and national legislation 
from Roosevelt’s New Deal, meant that management-worker relations for firms and 
factories were contractual, setting out legal norms, and negotiated commitments 
for pay, seniority, promotion, job rotation and skills differentials, so that worker 
identity was less towards the firm, more to the trade union, and what incentives and 
compensation union leadership could deliver [53].

Japan industrial firms, by contrast, cultivated three features of management-
worker relations. The first was life time employment—once hired, the employee 
stayed in the firm until retirement. Second, wages and compensation were deter-
mined by seniority—young workers received lower wages and bonus compensation, 
just as older workers were paid more relative to their actual productivity. And third, 
firms had enterprise unions, as distinct from industry unions in the US and Europe 
(e.g., unions autoworkers, coal workers or shipbuilders). All three characteristics 
greatly extended the psychological linkages between employee identity and the 
firm’s identity, and the employee’s career success was directly tied to the firm’s suc-
cess. In Japan, with very low turnover, but high screening processes, firms hired the 
best graduates, and training was on-going and formed part of the job description, 
with little layoffs, firing, or absenteeism. Additionally, there was little employee 
fear of adopting new technologies. Abegglen and Stalk [54] describe the implication 
of technological diffusion as follows: “…it is the relatively close identification of the 
interests of kaisha and their employees that have made this rate of technological 
change possible and the patterns of union relations implicit in that degree of identi-
fication” (p. 133). Indeed, some writers go further, citing how the human resource 
system was imposed on a Confucian society, with an ethos to govern individual and 
group interactions for reciprocal benefits, in a market system of winners and losers. 
As Morishima [55] puts it, Korea and China chose Confucianism with the market, 
Japan chose the market with Confucianism, while North America and Europe were 
characterized by Protestant-driven market behavior of winners and losers. For 
Toyota, a family enterprise with links to many sectors like steel, textiles, avia-
tion and machinery, the post-war environment brought inevitable contracts with 
American automotive practices.

Okika [56] describes the implications of the evolving Japanese model of labor-
management relations in the firm:

Japanese enterprises made their decisions by gaining an overall consensus through 
repeated discussions starting from the bottom and working up … making it easier 
for workers to accept technical innovation flexibly. For a start, that sense of identity 
with the firm is strong and they are aware that the firm’s development is to their 
own advantage, so they tend to improve the efficiency of its production system and 
strengthens its competitiveness (p. 22).
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Across Japan, industrial firms, from Sony to Canon, recruited workers from 
rural areas, executives read US textbooks, and many visited US factories to study 
management practices. The production focus of Japanese firms, in a competi-
tive environment of limited slack, hence the need for managerial improvisation 
and what the French call bricolage, i.e., making do with what is available [57]. In 
operational terms, this meant long production runs, division of labor taken to 
the extreme is monotonous assembly work tasks, product output determined by 
managerial estimates of demand, and wide use of buffer stocks to absorb varying 
time cycles of different sub-assembly needs. Buffer stocks also allowed conflicting 
management department goals to get sorted out with little time constraints, and less 
need to focus on quality issues based on bad product design, resource waste (e.g., 
steel), or timing processes that lead to product defects. Organizational reforms 
widely adopted across US industry, such as product divisions for large enterprises, 
largely left the product system intact, allowing middle management to focus on 
coordination between operational benchmarks at the factory level and financial 
benchmarks imposed by top management [58]. GM was seen in Japan as the proto-
type models to emulate.

5. Challenges to orthodox industrial production

The advance of industrialization involved new methods of energy, raw materi-
als, dominant technologies, and organizational configurations [58] but relatively 
little to consideration actual production systems, especially after Henry Ford 
introduced mass production using interchangeable parts. As foreign executives 
visited Ford’s assembly lines, there were dissenting opinions, such as Czech entre-
preneur Thomas Bata and S. Toyoda who worked a year in Detroit. How could three 
core concepts be integrated—craft skills of custom-made products like a kimono or 
a house, the volume-cost advantages of mass production, and the nigh utilization 
capacity of process production in beer or chemicals?

Toyota’s introduction of the lean production system has been widely studied,2 
including its the origins in the 1950s by Ohno [62], when visiting America and 
adopting ideas from super market chains, and had strong views on scientific man-
agement’s focus on the total production system, and Japanese concepts of jishu kanri 
(voluntary work groups). Japanese managers had both knowledge and experience 
with traditional crafts sectors like woodblock prints and silk designs in textiles or 
the long training needed for Japan’s culinary arts. How could three core concepts 
be integrated—craft skills of custom-made products like a kimono or a house, the 
volume-cost advantages of mass production, and the nigh utilization capacity of 
process production in beer or chemicals?

Core concepts of lean production is the desire to maximize capacity utilization, 
by reducing production variability and minimize excess inventories with a view 
to eradicating waste [54]. But other factors are critical, such as supplying high 
quality workmanship of craft production, reducing per unit costs via mass produc-
tion using interchangeable parts, and high capacity utilization of continuous flow 
production, typically seen as three distinct systems. The ingrained ethos of resource 
scarcity in Japanese society, demonstrating that low slack in organizations encour-
age search behavior [63], and these requirements required pooling of efforts as an 
organizational philosophy (Figure 2).

2 For more detailed background on Toyota’s production system, see Cusumano [59], Dyer and Nobeoka 
[43], Fujimoto [60], Likert [61], McMillan [3], and Ohno [62].
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Core concepts of lean production is the desire to maximize capacity utilization, 
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age search behavior [63], and these requirements required pooling of efforts as an 
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2 For more detailed background on Toyota’s production system, see Cusumano [59], Dyer and Nobeoka 
[43], Fujimoto [60], Likert [61], McMillan [3], and Ohno [62].
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To perfect the system over time, starting in the 1960s, Toyota accelerated the 
adoption of high work commitment by organizing workers in teams, reducing the 
number of job classifications, seeking suggestions from employees, and investing 
in training of new workers, 47–48 days per worker, compared to less than 5–6 days 
for US plants, 21–22 days for European plants [3]. The focus on production as an 
integrated system, using hardware ideas like quick die change equipment, robots, 
and advanced computer-aided design, also meant removing traditional tasks that 
are noisy, hard on the eyes, or dangerous to allow employees to concentrate on tasks 
like quality assessment, and allowing a worker to stop the entire production line, 
known as andon, in the case of equipment problems, shortage of parts, and discov-
ery of defects, i.e., transferring certain responsibilities from managers and supervi-
sors to workers [60]. Paradoxically, Toyota and other Japanese auto plants were far 
less automated than their foreign-owned rivals, not just for assembly line work but 
other tasks like welding and painting.

Einstein once said, “Make everything as simple as possible, but no simpler.” 
Simplicity became a watchword in the evolution of Toyota’s lean production sys-
tem, a contrast to the complicated vertical integration model adopted in Detroit. 
Toyota adopted a highly focused structural design, becoming a systems assembler 
and sourcing from dedicated suppliers, each with core competences in specialized 
domains and technologies. Production engineering—e.g., craft, mass assembly or 
process systems—became central features as organizational configuration, choos-
ing from the strengths of each but discarding the perceived weaknesses. Stress 
was place on the worker, avoiding the monotonous routines of a moving assembly 
line, by including job rotation and special training to apply quality management 
circles within a group structure. The advantages of process manufacturing as high 
capacity utilization came from high initial overhead of equipment and overhead, 
including IT investments, but allowing flexibility in machine set up, such as quick 
die change that reduced the need to stop the line for product variability from 
3 months, to 3 weeks, to 3 minutes, to less than 3 seconds. The internal factory 
layout, an S shape configuration, changed the sequencing of tasks, the forms of 
supervisor-employee interactions, and the speed and timing of interdependencies 
between the production operations and external suppliers of parts, delivering 
“just in time.”

Figure 2. 
Contrasts Between Traditional Technical Design and Toyota’s Model.
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In some cases, the interactions involve the core production system and inde-
pendent suppliers serving as complementarities3 where the competitive advantage 
of one is augmented by the presence of the other [45]. Early examples included 
Ford’s cooperation with Firestone to produce tires, or Renault’s links to Michelin to 
produce radial tires. Complementarities allow synergistic advantages, a contrast 
to additive, discrete features [64], and allow two immediate effects: knowledge 
spillovers at differing stages of production, including process learning impacts, and 
complimentary and coordinated changes in activities and programs across the value 
chain, such as process benchmarks for product design, scheduling, inspection, 
and time cycles of production. Toyota cultivates complementarity attributes but 
instituted a revised activity sequence, discarding production based on estimated 
demand forecasts, and turning finished production of cars and trucks to car lots for 
ultimate sale. The pull system starts with customer demands, allowing novel design 
using the advantages of the need for high capacity utilization of smaller actual 
output demands, to manufacture outputs with shorter time for product delivery.

6. JIT and Toyota’s deep supplier collaboration systems

Toyota’s lean production both reconfigures the boundaries of the firm by incorporat-
ing the supply chain as an integrated, cooperative network with collective competences 
and capabilities across the network value chain and incorporates decision processes for 
learning and knowledge sharing that shifts subunit identities to a collective identity. 
Lean production requires these system-wide processes to address inoperability issues 
like buffer stocks, time delays, peak demand, or product defects. Deep collaboration 
across sub-units needs robust methods to design, evaluate, and verify data gathering and 
data feedback. Unlike economic models of transaction costs, or contractual relations, 
lean production emphasizes symmetrical collaboration to optimize outcome effective-
ness for the total eco-system organization, not sub-optimize for only certain members, 
sub-units, or component firms. Toyota’s collective identity is a notable corporate example 
that combines both superb operational performance but also long-term, forward looking 
innovation through its complex ecosystem of Tier I and Tier II supplier system. As 
depicted in Figure 3, Toyota aligns its supply system both domestically and overseas with 
knowledge systems, including standards of precision and quality, including using inter-
nal staffing and consultants to assure optimum outcomes against agreed benchmarks.

By replacing asymmetric contractual relations based on cost, Toyota shifts the 
locus of corporate risk to the total eco-system, involving Toyota at the center, the 
Tier I and Tier II suppliers, and their Tier I and Tier II suppliers. The lean “pull” of 
production control is a connectivity to calibrate inventory at each stage, starting 
with the final assembly and preceding to each preceding stage without delay. Unlike 
the push model, where the early steps of sub-assembly is sequential to subsequent 
stages and require buffer inventory to lesson delays, Toyota’s lean system of ‘pulling’ 
requires training and upgrading skills employed at different work stations, and close 

3 In mass assembly industries like autos, shipbuilding, and heavy construction equipment, where steel is 
a complementary component, scale, technology, and technical systems, including plant location, largely 
define cost advantages. By the early 1980s, the competitive gap between Japan and the US was increasing, 
just as Japanese firms were shifting from export strategies to direct foreign investment, i.e. establishing 
new plants in North America with the newest equipment, sourcing, and lean production. One analysis 
showed the contrast: “… the American steel industry had fallen from the largest and most technologically 
advanced in the world to the condition of a lagging competitor … companies retrofitted new technology 
unto often antiquated facilities” ([49], p. 91).
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data feedback. Unlike economic models of transaction costs, or contractual relations, 
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ness for the total eco-system organization, not sub-optimize for only certain members, 
sub-units, or component firms. Toyota’s collective identity is a notable corporate example 
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innovation through its complex ecosystem of Tier I and Tier II supplier system. As 
depicted in Figure 3, Toyota aligns its supply system both domestically and overseas with 
knowledge systems, including standards of precision and quality, including using inter-
nal staffing and consultants to assure optimum outcomes against agreed benchmarks.

By replacing asymmetric contractual relations based on cost, Toyota shifts the 
locus of corporate risk to the total eco-system, involving Toyota at the center, the 
Tier I and Tier II suppliers, and their Tier I and Tier II suppliers. The lean “pull” of 
production control is a connectivity to calibrate inventory at each stage, starting 
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the push model, where the early steps of sub-assembly is sequential to subsequent 
stages and require buffer inventory to lesson delays, Toyota’s lean system of ‘pulling’ 
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3 In mass assembly industries like autos, shipbuilding, and heavy construction equipment, where steel is 
a complementary component, scale, technology, and technical systems, including plant location, largely 
define cost advantages. By the early 1980s, the competitive gap between Japan and the US was increasing, 
just as Japanese firms were shifting from export strategies to direct foreign investment, i.e. establishing 
new plants in North America with the newest equipment, sourcing, and lean production. One analysis 
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unto often antiquated facilities” ([49], p. 91).



Strategic Management - A Dynamic View

72

communications across the total supply chain system. To make this system work, 
economic transaction costs are discarded, and replaced by a currency of cooperation 
using preventive tools and benchmarks to meet high standards of reliability where 
Tier II firms meet rigorous standards of price, quality, and delivery. Suppliers are 
battle-tested, i.e., they must conform to agreed specifications and their products 
are accepted only after years of testing. Tier I suppliers, on the other hand, meet the 
exacting standards of Tier II suppliers but they form part of the design, research, and 
testing of new products, markets, and technological innovations. Tier II suppliers 
can “graduate” to being Tier I suppliers if they meet benchmark performance over 
time, thus demanding intense deep collaboration at Level 4 (Figure 4).

Less coordinated systems of structure, processes, and executive decision-mak-
ing inhibit eco-system operability. Three integrating systems are vital: (1) technical 
systems, including IT, software, and data; (2) organizational tools of coordination, 
like dedication teams supported by specialists and intense data sharing; and (3) 
collaborative executive decision processes that champion novelty, innovation, and 
feedback [65, 66]. Inoperability can come from seemingly mundane tasks, like 
loading supplies on a truck with different invoices, manifest requirements, and 

Figure 4. 
Levels of Value Chain Collaboration: Toyota as Level 4.

Figure 3. 
Toyota’s Knowledge Diffusion and Sharing Approaches.

73

Organizational Identity, Corporate Strategy, and Habits of Attention: A Case Study of Toyota
DOI: http://dx.doi.org/10.5772/intechopen.81117

delivery times. Separate and differing organizational processes inhibit deep collabo-
ration. Inoperability arises from silo information flows and compartmentalization. 
Even with aspirational targets of decision-making, organizations acting alone fail 
to develop and improve competencies and capabilities to manage this integrated 
system via experiential learning, feedback, and criticism [67–69].

Deep collaboration needs robust methods to design, evaluate, and verify data 
gathering and data feedback to optimize effectiveness for the total eco-system 
organization, not sub-optimize for only certain members, sub-parts, or component 
firms [70]. Toyota’s lean production now has both a language and a vocabulary to 
remove task ambiguities and increase identity among workers, sub-units, and facto-
ries in the global network, but requiring a learning process to perfect clear mean-
ings and defined protocols. Words like kanban, andon, jioda, yo-i-dan, and kijosei 
have precise meanings and routines, and such terms as reverse engineering, early 
detection, and ringi seido or consensus decision-making, simplify and codify precise 
protocols for shared communication. Benchmark techniques are widely used but 
less to evaluate past performance against competitors, but more to evaluate current 
performance against higher targets and aspirational stretch goals [71]. Indeed, deep 
collaboration at each stage requires a judicious combination of sharing ideas, new  
targets, real time feedback, and potential revisions. Where ambiguous signals, 
informal targets and past measures become explicit, and shared across the system.

Training programs—internships, formal courses, apprenticeships—build 
organizational capabilities and mitigates risks from operating with incomplete 
knowledge, inexperience, understanding operating rules and procedures. Deep 
collaboration illustrates the need for similar training approaches to know, under-
stand, and apply knowledge across the entire system. Toyota gains three network 
advantages: positional, where individual managers and subsidiaries access tools 
and protocols for high performance processes and benchmarks that create learning; 
structural, where communication connections strengthen the effectiveness and acu-
ity of information flows to attend to emerging problems; agility, by strengthening 
interactions between individuals and teams, and embedding the new benchmarks 
across the entire network of factories, sales offices, and supplier organizations.

7. Split identities at Toyota

By the early 1980s, Toyota, like many leading Japanese corporations such as 
Sony, Komatsu, Canon, Matsushita, and Hitachi, were making deep inroads in 
the American market via exports. The auto sector was singled out, as 500,000 
American autoworkers were laid off, a new President, Ronald Reagan faced pres-
sure from Congress to take legislative action, and firms like Ford applied to the 
American International Trade Commission for temporary relief, following similar 
action by the powerful auto union, the UAW. Further, Japan’s emphasis on direct 
export sales stood in contrast to American strategies of direct investment in foreign 
markets, often by acquisition of local companies [8, 45, 72] .4 For firms like Toyota, 

4 In one of the great ironies of business history, in the 1930s, when Ford and General Motors provided 
two-thirds of the Japanese car market, mostly by assembling kits from their home market, the Japanese 
government, despite their desire to focus on auto production, wanted Ford to establish a joint-venture 
with Toyota. Various agreements were planned, including land purchase, but Ford, denied permission 
to expand local production on its own, retreated from Japan in 1939, followed by GM [73]. In 1980, 
China invited Toyota to establish a joint venture, but when Toyota decided not to accept, China turned to 
Volkswagen, not by far the most successful foreign carmaker, producing 4 million units, in a market of 2 
million a month. Toyota produces only 1 million per year.
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4 In one of the great ironies of business history, in the 1930s, when Ford and General Motors provided 
two-thirds of the Japanese car market, mostly by assembling kits from their home market, the Japanese 
government, despite their desire to focus on auto production, wanted Ford to establish a joint-venture 
with Toyota. Various agreements were planned, including land purchase, but Ford, denied permission 
to expand local production on its own, retreated from Japan in 1939, followed by GM [73]. In 1980, 
China invited Toyota to establish a joint venture, but when Toyota decided not to accept, China turned to 
Volkswagen, not by far the most successful foreign carmaker, producing 4 million units, in a market of 2 
million a month. Toyota produces only 1 million per year.



Strategic Management - A Dynamic View

74

growing high dependence on exports meant that larger total volumes (domestic + 
exports) strengthened their product capacity and cost position at home, including 
that of their supplier base. Japan’s auto exports to the US reached 6.6 million vehicles 
in 1981, up from a million units 10 years earlier, 566,042, accounted for almost 20% 
of total Japanese auto exports.

The imposition of Japan’s export restraints, formalized in June 1981, coin-
cided a $1.5b loan guarantee to Chrysler, indefinite layoffs of over 30,000 
auto workers, and sectors like steel facing declining market share. Pressed by 
firms like Ford for Congressional actions, MITI imposed export quotas on each 
Japanese company, a form of “administrative guidance” designed to accom-
modate political goals in each country but was in fact a “cartel” solution aimed 
to appease the US government [3, 74]. The percentage breakdown for each of the 
five biggest exporters, calculated mainly by US exports in the previous 2 years, 
was as follows: Toyota (30.75), Nissan (27.15), Honda (20.75), Mazda (9.48), 
and Mitsubishi (6.7). The impact for each company in the brutally competitive 
Japanese market varied: Honda was the first to begin direct investment, opening 
its first plant in Ohio and then Ontario; while Toyota kept to its quota by exports 
but strengthened domestic operations to build up a commanding market share 
lead, over 50%. For the Japanese auto sector, as Summerville notes [74], “invest-
ment in local production was also a crucial way to insulate oneself from further 
export cutbacks, and of course to get away from the thumb of the Japanese state” 
(p. 395). Toyota illustrates the complexity to manage very fast growth in foreign 
markets, while transferring its corporate identity to a network identity of safety, 
quality, and value [43], even though the knowledge sharing processes that are 
now taken for granted at home, including quality standards of suppliers, may not 
exist in foreign countries [75–78].

The massive recall in 1999, where Toyota accepted responsibility to service 
over 8.5 million vehicles, the President appearing before Congress, and sundry 
lawsuits launched in a litigious environment against a foreign-owned firm, 
have been analyzed and studied5 in the media, the automotive press, and by 
academic studies, with mixed conclusions. The reality, despite paying fines, 
accepting responsibility, apologizing to the American public, and accepting 
the huge financial costs of the recall, Toyota refused to play the blame game, or 
take easy solutions, like importing more parts from Canada or Japan, or shifting 
American production to Canada or Mexico. Toyota took the difficult decision, 
true to its identity, of fixing the core problem, raising the quality standards of its 
American-own parts supplier, devoting more resources to training, and accepting 
short-term risks to financial performance, particularly when leading automakers 
from Europe, Korea, and Japan were investing in the US market. The Detroit Big 
3 received temporary relief, a massive bailout after bankruptcy from the US and 
Canadian government, and a 25% tariff on imported trucks, one of the most prof-
itable segments for American producers. Toyota quietly responded about building 
a truck factory in Texas.

8. Discussion and conclusions

In a world of disruptive corporate strategy and identity offer a refined 
tool for alignment of stakeholders to create competitive advantage. Corporate 
culture focuses on the behavioral assumptions to perceive, think, and feel in 

5 For background, see Andrews et al. [79], Camuffo and Wilhelm [39], and Cole [80].
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problem-solving [81] within the organization, while organizational identity is 
a projection of that culture to external stakeholders to align both cognitive and 
behavioral tools for growth and innovation. Individual and sub-unit identities can 
lead to cleavage and discord, especially where environmental forces make knowl-
edge and information asymmetric, so special attention and sense-making requires 
an adaptive alignment to improve performance (Figure 5).

Increasing, all organizations face four separate but related challenges that impact 
overall performance but also survival as independent entities. Clearly, technological 
change imposes new challenges for internal organizational competences and capa-
bilities, as firms scramble for mergers, takeovers, and new alliances to meet the test 
of size and foreign market penetration, or a retreat approach or even drift. Decision 
uncertainty influences the nature of internal competencies, learning barriers, and 
the sustainable position of existing firms. The third challenge with disruption is 
the growing complexity of the firm’s ecosystem, and what is the optimal scale of a 
firm’s future business case, based on potential changes to customer markets across 
multiple countries?

The fourth challenge relates to the first three but is subtler. That challenge 
concerns what might be called the Galapagos trap, namely designing an ecosystem 
that is suitable for one market that is unsuitable for global markets and allows little 
transfer of knowledge or engineering knowhow to other markets with a separate 
eco-system, including the supplier system. Recent examples include Japan’s unique 
wireless standards that did not apply in foreign markets systems, or American big 
car gas guzzlers with limited fuel mileage that did not meet foreign market regula-
tions. Toyota’s development of hydrogen fuel powered vehicles, based on new 
chemical technologies, is a case in point, where existing infrastructure lacks the 
necessary technical requirements for even limited mass appeal. In all four of these 
development challenges, the competitive race is to avoid the lessons of the computer 
industry, where new smart phone technologies displaced existing incumbents, 
lowered entry barriers for new startups, and shifted the main suppliers and their 
location.

Such fundamental changes pose difficult questions for firms’ missions, cor-
porate identity, and framing long term employee loyalty. As Simon [76] warned 
decades ago, “organizational identification…implies absorption of strategic plans 
into the minds of organizational members where they can have direct effect upon 
the entire decision-process, starting with the identification of problems…” (p. 141).

Figure 5. 
Organizational Strategy and Identity Linkages.
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to appease the US government [3, 74]. The percentage breakdown for each of the 
five biggest exporters, calculated mainly by US exports in the previous 2 years, 
was as follows: Toyota (30.75), Nissan (27.15), Honda (20.75), Mazda (9.48), 
and Mitsubishi (6.7). The impact for each company in the brutally competitive 
Japanese market varied: Honda was the first to begin direct investment, opening 
its first plant in Ohio and then Ontario; while Toyota kept to its quota by exports 
but strengthened domestic operations to build up a commanding market share 
lead, over 50%. For the Japanese auto sector, as Summerville notes [74], “invest-
ment in local production was also a crucial way to insulate oneself from further 
export cutbacks, and of course to get away from the thumb of the Japanese state” 
(p. 395). Toyota illustrates the complexity to manage very fast growth in foreign 
markets, while transferring its corporate identity to a network identity of safety, 
quality, and value [43], even though the knowledge sharing processes that are 
now taken for granted at home, including quality standards of suppliers, may not 
exist in foreign countries [75–78].

The massive recall in 1999, where Toyota accepted responsibility to service 
over 8.5 million vehicles, the President appearing before Congress, and sundry 
lawsuits launched in a litigious environment against a foreign-owned firm, 
have been analyzed and studied5 in the media, the automotive press, and by 
academic studies, with mixed conclusions. The reality, despite paying fines, 
accepting responsibility, apologizing to the American public, and accepting 
the huge financial costs of the recall, Toyota refused to play the blame game, or 
take easy solutions, like importing more parts from Canada or Japan, or shifting 
American production to Canada or Mexico. Toyota took the difficult decision, 
true to its identity, of fixing the core problem, raising the quality standards of its 
American-own parts supplier, devoting more resources to training, and accepting 
short-term risks to financial performance, particularly when leading automakers 
from Europe, Korea, and Japan were investing in the US market. The Detroit Big 
3 received temporary relief, a massive bailout after bankruptcy from the US and 
Canadian government, and a 25% tariff on imported trucks, one of the most prof-
itable segments for American producers. Toyota quietly responded about building 
a truck factory in Texas.

8. Discussion and conclusions

In a world of disruptive corporate strategy and identity offer a refined 
tool for alignment of stakeholders to create competitive advantage. Corporate 
culture focuses on the behavioral assumptions to perceive, think, and feel in 

5 For background, see Andrews et al. [79], Camuffo and Wilhelm [39], and Cole [80].
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problem-solving [81] within the organization, while organizational identity is 
a projection of that culture to external stakeholders to align both cognitive and 
behavioral tools for growth and innovation. Individual and sub-unit identities can 
lead to cleavage and discord, especially where environmental forces make knowl-
edge and information asymmetric, so special attention and sense-making requires 
an adaptive alignment to improve performance (Figure 5).

Increasing, all organizations face four separate but related challenges that impact 
overall performance but also survival as independent entities. Clearly, technological 
change imposes new challenges for internal organizational competences and capa-
bilities, as firms scramble for mergers, takeovers, and new alliances to meet the test 
of size and foreign market penetration, or a retreat approach or even drift. Decision 
uncertainty influences the nature of internal competencies, learning barriers, and 
the sustainable position of existing firms. The third challenge with disruption is 
the growing complexity of the firm’s ecosystem, and what is the optimal scale of a 
firm’s future business case, based on potential changes to customer markets across 
multiple countries?

The fourth challenge relates to the first three but is subtler. That challenge 
concerns what might be called the Galapagos trap, namely designing an ecosystem 
that is suitable for one market that is unsuitable for global markets and allows little 
transfer of knowledge or engineering knowhow to other markets with a separate 
eco-system, including the supplier system. Recent examples include Japan’s unique 
wireless standards that did not apply in foreign markets systems, or American big 
car gas guzzlers with limited fuel mileage that did not meet foreign market regula-
tions. Toyota’s development of hydrogen fuel powered vehicles, based on new 
chemical technologies, is a case in point, where existing infrastructure lacks the 
necessary technical requirements for even limited mass appeal. In all four of these 
development challenges, the competitive race is to avoid the lessons of the computer 
industry, where new smart phone technologies displaced existing incumbents, 
lowered entry barriers for new startups, and shifted the main suppliers and their 
location.

Such fundamental changes pose difficult questions for firms’ missions, cor-
porate identity, and framing long term employee loyalty. As Simon [76] warned 
decades ago, “organizational identification…implies absorption of strategic plans 
into the minds of organizational members where they can have direct effect upon 
the entire decision-process, starting with the identification of problems…” (p. 141).

Figure 5. 
Organizational Strategy and Identity Linkages.
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Abstract

The importance of risk management has been increasing for a lot of construction
projects in different industries, and thus risk management department must be
established to monitor the risks. The construction industry and its managers are
exposed to a high degree of risk that leads to increasing the cost or delay in the
projects. Therefore, there must be techniques used to control the risk and determine
the best method to respond to it. Artificial intelligence and its techniques will be
described includes the principle of and its advantages, types and the techniques that
used for the classification that includes, decision tree and K-star, neural network
and support vector machine and simulation techniques like system dynamic and
also using optimization techniques, Particle swarm, Gravitational Search Algorithm
as follows: Classification (decision tree, K-star, neural network, support vector.
Machine and).
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1. Introduction

The concept of risk management includes two parts: the first one is the manage-
ment, and the meaning of management is planning, organizing, and protecting;
while the other part which is risk is the variability of what is expected [1].

Risk management is defined as the process that is able to find the risks and
analyze these risks using a suitable method and then put the appropriate response to
eliminate those risks or reduce them, thereby increasing the success of the project
and the achievement of its goals [2].

Risk management is also defined as the process that enables the analysis and
management of risks related to the project and its aim is to reduce the risk that
threatens the goal of the project and hence it takes the responsibility of increasing
the opportunity for the competition of the project in time, cost, and quality [3]. Risk
management techniques are considered to be very important and there are a lot of
techniques, especially artificial intelligent techniques.

Artificial intelligence is defined as the process of studying systems which behave
in an intelligent manner as an observer to another. AI includes the use of tools
depending on the intelligent behavior of human beings and other animals too in
order for the complex problems [4].

AI is interested in artifacts intelligent behavior, which includes understanding,
thinking, learning, communicating, and working in environments which are com-
plex. In general, the utmost objective of AI is the process of perceiving the devel-
opment of tools and mechanisms that can behave as humans behave or even better.
Another objective of AI can be known which can as comprehension behavior,
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opment of tools and mechanisms that can behave as humans behave or even better.
Another objective of AI can be known which can as comprehension behavior,
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whether it appears in machines or in humans that mean simulate the human’s
behaviors. Thus, AI contains both scientific and engineering objectives [5]. Various
references discover in the scientific literature that artificial intelligence integrates
with project management areas are based on the artificial intelligence, project
success estimation, critical success factors identification, project budget Related-
ness, project schedule connection planning of the project, and risk identification
relatedness [6].

Artificial intelligence include the classification techniques.

2. Classification

Classification, as described in statistics and machine learning, is the identifica-
tion of a group of categories (subpopulations) to identify a new category,
depending on the o training set of data that have the same instance whose classes
are already known. For instance, if an email is to be assigned as spam or nonspam or
diagnosis of a specific patient by certain disease based on known features of the
patient like gender, the symptoms that he has and blood pressure, in another word,
can be said that classification is a symbol of pattern recognition [7].

Classification is the process of training the objective function f in which each
attribute x is a map to class label y that is already known. Resulting in a group of
records which is the training set (training set), I every and each record includes a
collection of attributes, in which the class is among one of them [8].

The model classification can be used for the following.

I.Descriptive modeling: the model of classification can work as a caption tool to
show the difference between different classes with the same objects.

II.Predictive modeling: in this type of classification model, a label of the class
that belongs to unknown data can be predicted [8], as shown in Figure 1.

The methods used in classification can be split into two categories as parametric
and nonparametric problems. As a matter of fact, the basis of the parametric
method is on the assumptions that the population normally distributed and the
parameters are assessed to solve the problem [9]. On the other hand, there are no
assumptions made about the distributions in the nonparametric methods and hence
the distribution is free [10].

3. Classification techniques

The classification techniques are as follows.

3.1 Decision tree

The decision is supported by using a tool like a decision tree by using the graph
as a tree or modeling a variety of decisions and their potential effects, which include

Figure 1.
Process of training the objective function f in which each attribute x is mapped.
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several examples of the outcomes of a chance event, costs of the resource, and
utility [11].

Decision trees are usually used in the research of operations, more specific in
analysis of the decision, to assist in the identification of the most of the strategies used
to reach a goal, but they are a very popular tool to use in machine learning [11].

The induction of the decision tree is to learn the decision trees from the row of
training in the class that is already labeled. A decision tree as can be considered as a
flowchart, for instance, tree structure, in which the internal node stands for test on
an attribute, and the outcome of this test is represented by the node of the leaf
containing a class label [12].

3.2 K-star algorithm

An instance-based classifier called K-star or K*, is a class of the instance in the
test step depending on the similar instance in the training step, as found by the
function of the similarity. The difference between this algorithm and other
instance-based learners is that this one uses a distance based on the entropy func-
tion. Classification based on the instance-based learners is made by comparing the
instance to database examples that are previously classified. The basic assumption is
that instances with similar classifications will be similar too. “Similar instance” and
“similar classification” can be defined as follows: the instance-based components
are the distance function that identifies the similarity between the two instances,
and the classification function assigns how the instance similarities yield a final
classification to classify the new instance. The entropic measure is used in K-star
algorithm, depending on the likelihood of an instance transforming randomly into
another by selecting among all potential transformations. The distance of the
instance by using entropy as a meter is very helpful and the distance between the
instances is measured with the help of the information theory. The distance
between the instances is actually represented by the transformation complexity of
one instance into another. It is being accomplished into two parts: first, a limited
group of transformations is identified, which will assign one instance into another.
Later, one instance (a) is tranformed to another instance (b) with the help of
programs in a limited transformations sequence, beginning at (a) and ending at (b).
A collection of points that is unbounded is given and a group of transformations
that previously defined T is defined; group T has the value of. This t will be assigned
as t: I ! I. To assign instances with it, σ is used in the T (σ(a) = a). σ ending P, the
group of all codes of the prefix from T*. Transformation on I is identified by
members of T* and of P uniquely.

For the employment of the classifier for the instance-based of a that employs the
distance measure of entropy, there is the necessity of a method to select values for
the x0 parameters for attributes that are real and s for the attributes that are
symbolic, as method employment the values returned by the measure of distance to
give a prediction.

For every dimension, the selection of values must be made to the x0 parameters
(for attributes that are real) and s (for attributes that are symbolic). The distance
measure attitude as changes in these parameters is interesting. Function P* that
considers the efficient number instances can be calculated using the expression[13]:

where N is considered to be the whole number of instances in the training and
the instance number is in the training with the distance that considers the smallest
from an (in this attribute).
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Value for x0 (or so) is being selected by the K* algorithm, n0, and N with a
number in between is selected and overturn the above expression. The nearest
neighbor algorithm will be obtained by choosing n0 and weighted instances by
choosing N. For convenience, the blending parameter “b” is used to specify the
number in which the blending is different for n0, b = 0% and for N, b = 100%, with
values of intermediate and linearly interpolated [13].

3.3 Neural network

The neural network is an analogous, information that considers distributed
processing structure being composed of a processing element (which can have a
local memory and implement operations that are considered as localized informa-
tion processing) interrelated together as connections by using unidirectional signal
channels. Each output is rlated to one element that connects with branches (“fans
out”) into many collaterals as like (everyone has the same signal which is the output
signal of the processing element) [14].

3.4 Support vector machine

In COLT-92 by Boser, Guyon and Vapnik introduced support vector machine
(SVM). Since that time, it has become popular. This algorithm was theoretically
developed from the theory of the statistical learning, and it considers the
well-motivated algorithm since the 1960s [15].

Pattern classification consider the main problem that deals with, that means
different types of patterns is classified using this algorithm. Now, different sort of
pattern exists, i.e., linear and nonlinear. Patterns that are linear can be distinguished
easily or are able to be separated in low dimension easily, and on the other hand,
the patterns that are nonlinear cannot be distinguish easily or are not able to be
separated easily, and thus these patterns sorts require manipulation in order to be
easily separated [15].

The SVM main idea is the formation of a hyperplane that is considered an
optimal, that is, able to be used for classification, in order to split the linear patterns.
The selection of the optimal hyperplane is based on the selection of a hyperplane
among the group of hyperplanes for the classification of the patterns in which the
hyperplane margin is maximized like the distance between the nearest point of each
pattern and the hyperplane. The main goal of SVM is that the margin is maximized
in order and the process of the classification is preformed correctly of the given
patterns, i.e., when the margin size is larger, the classification of the patterns is
more accurate [15, 18]. The hyperplane equation:

The pattern that is given by using kernel functions is able to be assigned to
higher space of dimension; the function of the kernel is Φ(x). I.e. x Φ (x), the
various functions of kernel election are very necessary for the classification using
SVM; usually, the functions of the kernel that are used contain RBF, linear sigmoid,
and Poly. For example [14].

The Poly Kernel function equation is given as [14]:

The basic concept of support vector machine is that a group of training sample is
given (a) that contains a distributed sample which is considered identical and
independent; the sample has xi, in which xi belongs to the Rd, and yi belongs to the
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{�1,1} and they both as {(xi,yi)}N i = 1, and they both refer to the classification
input and output. The object is to determine wT.x + b = 0 that consider a hyperplane
equation, in which two various samples are being split accurately. Hence, problem-
solving with the classification that considers optimal is translated into quadratic
programming for problems-solving. The search for a partition hyperplane is to
maximize the area of bilateral blank (2/||w||), which means the weight of the margin
has to be maximized. It is expressed as [14]:

4. Case study

The main problem with the construction industry that contains a number of
risks, and in order to minimize these risks, a model should be used to analyze these
risks. A scientific research methodology is adopted which includes three stages:

4.1 Theoretical study

1.A review of the scientific literature and sources (books, magazines,
engineering, research), which dealt with all of them.

2.Risk responses concept and strategies in construction projects.

3.Studying cost elements, types, and factors affecting it with the study of the
causes of their appearance.

a. Studying the artificial intelligence techniques and the steps of its
procedures and its uses in the construction projects.

b. Studying the simulation methods and the steps of its procedures and its
uses in the construction projects.

4.2 Field study

The field study includes the following:

4.2.1 Open questionnaire

This stage includes conducting many interviews with experts. The interviews
include managers and university professors, and other parts of the projects in the
following ministries: the Ministry of Higher Education and Scientific Research,
the Ministry of Construction and Housing, and the Ministry of Education. These
interviews have a very important role in helping the researcher in the later stage,
also discussion about the questionnaire which is initially prepared from the
literature and previous studies as well as doing some modifications on the form and
adding another questions with the help of the experts to make sure of the success of
the method and questions presented.

4.2.2 Closed questionnaire

After the interviews with many experts have been finished. The problems of the
research were divided into several groups which including the risks that cause
to cost overruns, the top risk and their impacts on the projects, the strategies that
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are used for each risk, the reasons for risk response failure and finally the risks
generated from risk response.

4.3 Stage of system building and software design

In the light of the responses received from the questionnaire, the practical study
is as follows:

1.Planning of risk.

2. Identification of risk.

3.Analysis of risk using decision tree and K-star machine.

4.Risk response evaluation using neural network and support vector.

In this model, two types of classification were used, descriptive classification by
using decision tree and predictive classification by using K-star and as follow:

• Identify the dependent variable.

• Identify the independent variable.

• Implement descriptive classification using a decision tree.

• Implement predictive classification using K-star.

4.4 Identify the independent variable of descriptive classification

The decision tree application is an example of a descriptive classification. This
type of classification considers a number of attributes (variable) which affect the
variable to be described. This type of classification is important to the variables that
have an effect on the target.

This research describes the method of classification by using a decision tree to
describe the qualitative analysis of the risks of project cost based on historical data.
The data used to develop the classification model were the past data from various
engineering works in different ministries. The method that is used to collect data is
the direct data gathering from the engineering and the direct interview with the
engineers and managers.

Results gained were collected from two parts: first one is the literature survey
and the second one is the field of investigation (interview and questionnaire analy-
sis) as mentioned before; 23 variables were considered as the independent variables;
these variables are risks and their probabilities are considered too high, high,
medium, low, and too low, and the impacts as too high, high, medium, low, too low,
which are shown in Table 1.

4.5 Dependent variables

Qualitative analysis is considered to be the dependent variable which is too high,
high, medium, low, too low, and each individual engineer or manager is used as
the basic unit of the observation. Therefore this model is considered to be an
attempt to make a model consisting of the independent variables which could
describe the qualitative analysis classification.
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4.6 Weka implementation: two techniques were used in this program

4.6.1 Decision tree implementation: Weka program

Waikato Environment for Knowledge Analysis (Weka) is a famous software in
machine learning suite; the language used is Java; and University of Waikato, New
Zealand developed this program. It is a software that considered as free, and the
license of this program is a GNU General Public License. The Weka (said to rhyme
similar to Mecca) is considered to be a workbench [16] which includes a group of
tools for visualization and algorithms that are used to analyze the data and molding
for the predictions; it is easy to access this function by using graphical user interface
[15] and the version of Weka 3 that was developed in the early 1997 was used for
many different implementation areas, especially for the purpose of education and
research.

Several standard data mining tasks are supported by Weka, to be more specific,
preprocessing of the data, regression, classification, clustering, visualization, and
selection of the feature [17, 19], as shown in Figure 2.

The Explorer is in the GUI which is opened and the explorer is pressed on
to insert the file that needs to be classified and by pressing the bottom open file to

RISKS

1-Price fluctuation

2-Inflation

3-Unavailability of information

4-Increase in cost due environment constrain

5-Financial difficulty by the contractor

6-financial difficulty by owner

7-Absence of measurement before advance

8-Design team performance

9-Inadequate owner requirement

10-Delay in agreement of design

11-Mismanagement of contract

12-Ambiguity of contract

13-Selection of team management

14-Miss selection of sit

15-Labor production

16-Luck of labor

17-Delay in deliver in equipment

18-Quality control on material

19-Exceptional circumstances and risks

20-Weather

21-Wrong estimation

22-Delay in the completing of the project

23-Increase in the cost of material and equipment

Table 1.
The identified risks.
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insert the file in the preprocess window which is used to choose and modify the data
being acted on. As shown in Figure 3.

At this stage, the model was uploaded and full information such as relation
means the name of the file, the total number of instances, attributes, type, the
missing value, and others is shown in the figure above.

After this stage, a classifier was selected to perform the descriptive analysis as
shown in Figure 4.

In the section of Classify at the top, there is a Classifier box. This box has a
number of text area that provides the name of the classifier that the research work
with, and by clicking on the tree bottom, there are several algorithms available
under this option, the researcher selects j48 algorithm which one the application
and implementations of C4.5 as shown in Figure 5.

Figure 2.
Graphing component of WEKA 3.7.10 program.

Figure 3.
Displays the preprocess window in the explorer.

Figure 4.
Displays the process of selecting the classifier.
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In this step, the properties of the algorithm are selected. In this model after the
trial and error, the confidence factor is 0.25, the debug is false, min NUM obj is 2,
NUM Folds are 3, and the unpruned option is true, which give the researcher the
best results achieved as shown in Tables 2 and 3.

According to the tree, the risk with medium impact has the following probabil-
ity: medium—13 risks, low—3 risks, and too low and high—there is no medium
classification; while the risk with low impact has the following probability: medium
there are 7 class low, too low has 1 class, low has 36 class, and high does not have

Figure 5.
Displays the process of selecting j48 properties.

Tp
rate

Fp
rate

Precision Recall F-
measure

MCC ROC
area

Prc
area

Class Description of the
results

1.000 0.031 0.714 1.000 0.833 0.832 0.970 0.638 High The results show that
this class is classified
correctly as the Tp is 1

and Fp low and
precision acceptable
and the recall high,
the MCC takes the

classification between
each two class and

Roc area is high which
indicates good

performance for the
high class and Prc is
the medium indicator

of the model
performance

0.867 0.000 1.000 0.867
.

0.929 0.983 0.983 0.957 Medium The results show that
this class is classified
kind off correctly as
the Tp is 0.867 and Fp
is zero and precision
acceptable and the
recall high, the MCC
takes the classification
between each two
class and Roc area is
high which indicate
good performance for
the medium class and
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Tp
rate

Fp
rate

Precision Recall F-
measure

MCC ROC
area

Prc
area

Class Description of the
results

Prc is the good
indicator of the model
performance consider

very good

1.000 0.130 0.939 1.000 0.968 0.904 0.978 0.979 Low The results show that
this class is classified
correctly as the Tp is 1
and Fp is low and

precision high and the
recall high, the MCC
takes the classification
between each two
class and Roc area is
high which indicates
good performance for
the low class and Prc
is the good indicator

of the model
performance

which considers
very good

0.000 0.000 0.000 0.000 0.000 0.000 0.739 0.264 Too low The results show that
this class is classified
incorrectly as the Tp
is zero and Fp is zero
and precision, the
recall, the MCC are

zero while Roc area is
very low which
indicates bad

performance for the
too low class and Prc
is the good indicator

of the model
performance which
considers very bad

0.000 0.000 0.000 0.000 0.000 0.000 0.493 0.014 Too
high

The results show that
this class is classified
incorrectly as the Tp
is zero and Fp is zero
and precision, the
recall, the MCC are

zero while Roc area is
very low which
indicates bad

performance for the
too high class and Prc
is the good indicator

of the model
performance which
considers very bad

0.928 0.089 0.895 0.928 0.908 0.861 0.965 0.915 As a total cumulative
result, its consider

being good
classification

Table 2.
The decision tree results in the WEKA program.
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Risks Actual Classified

Price fluctuation High High

Inflation Medium Medium

Increase the cost of skilled labor Medium Medium

Unavailability of information Low Low

Inaccurate estimation Low Low

The increase in cost due environment Too low Low

Financial difficulty by the contractor Low Low

Financial difficulty by owner Low Low

The absence of measurement before Low Low

Delay in time of the project High High

Design team performance Low Low

Inadequate owner requirement Low Low

Delay in agreements of design Low Low

The ambiguity of contract Low Low

Miss selection of team management Low Low

Miss election of sit Low Low

Labor production Medium Medium

The decrease in labor Medium Medium

Delay in delivery in equipment Medium

Quality control on material Low Low

Unexpected condition High High

Weather Low Low

Mismanagement of the contract Low Low

Price fluctuation Low Low

Inflation Low Low

Increase the cost of skilled labor Low Low

Unavailability of information Low Low

Inaccurate estimation Low Low

The increase in cost due environment Too low Low

Financial difficulty by the contractor Medium Medium

Financial difficulty by owner Low Low

The absence of measurement before Low Low

Delay in time of the project Medium Medium

Design team performance Medium Medium

Inadequate owner requirement Low Low

Delay in agreements of design Low Low

The ambiguity of contract Low Low

Selection of team management Low Low

Miss election of sit Low Low

Labor production Low Low
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any class; on the other hand, the risk that has the impact high has class high with
two of them are wrongly classified and the risks with impact too low and too high
have the class of one too low and one too high, respectively, as shown in Figure 6.

4.6.2 K-star implementation: Weka program

As mentioned, Weka is a popular software for machine learning, and this type of
algorithm will be used for predictive classification to predict the qualitative analysis
of the risks for the periods 2014–2016 depending on the qualitative analysis for the
previous periods from 2006 to 2014. The result is shown in Table 4.

Risks Actual Classified

The decrease in labor Low Low

Delay in delivery in equipment Low Low

Quality control on material Medium High

Unexpected condition Medium Medium

Weather Low Low

Mismanagement of the contract Medium Medium

Price fluctuation Low Low

Inflation Low Low

Increase the cost of skilled labor Low Low

Unavailability of information Low Low

Inaccurate estimation Medium Medium

The increase in cost due environment Low Low

Financial difficulty by the contractor High High

Financial difficulty by owner Too high Low

The absence of measurement before Low Low

Delay in time of the project Medium Medium

Design team performance Low Low

Inadequate owner requirement Low Low

Delay in agreements of design Medium Medium

The ambiguity of contract Low Low

Selection of team management Low Low

Miss election of sit Low Low

Labor production Low Low

The decrease in labor Low Low

Delay in delivery in equipment Medium High

Quality control on material Low Low

Unexpected condition High High

Weather Low Low

Mismanagement of the contract Low Low

Table 3.
The classified and the actual data of decision tree the WEKA program.
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Figure 6.
Displays the tree of j48.

Risks Actual Classified

Price fluctuation High Medium

Inflation Medium Medium

Increase the cost of skilled labor Medium Medium

Unavailability of information Low Low

Inaccurate estimation Low Low

The increase in cost due environment Too low Low

Financial difficulty by the contractor Low Low

Financial difficulty by owner Low Low

The absence of measurement before Low Low

Delay in time of the project High High

Design team performance Low Low

Inadequate owner requirement Low Low

Delay in agreements of design Low Low

The ambiguity of contract Low Low

Miss selection of team management Low Low

Miss election of sit Low Low

Labor production Medium Medium

The decrease in labor Medium Medium

Delay in delivery in equipment Medium

Quality control on material Low Low

Unexpected condition High High

Weather Low Low

Mismanagement of the contract Low Low

Price fluctuation Low Low

Inflation Low Low

Increase the cost of skilled labor Low Low

Unavailability of information Low Low

Inaccurate estimation Low Low

The increase in cost due environment Too low Low

Financial difficulty by the contractor Medium Medium
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Figure 6.
Displays the tree of j48.
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Risks Actual Classified

Financial difficulty by owner Low Low

The absence of measurement before Low Low

Delay in time of the project Medium Medium

Design team performance Medium Medium

Inadequate owner requirement Low Low

Delay in agreements of design Low Low

The ambiguity of contract Low Low

Selection of team management Low Low

Miss election of sit Low Low

Labor production Low Low

The decrease in labor Low Low

Delay in delivery in equipment Low Low

Quality control on material Medium High

Unexpected condition Medium Medium

Weather Low Low

Mismanagement of the contract Medium Medium

Price fluctuation Low Low

Inflation Low Low

Increase the cost of skilled labor Low Low

Unavailability of information Low Low

Inaccurate estimation Medium Medium

The increase in cost due environment Low Low

Financial difficulty by the contractor High Medium

Financial difficulty by owner Too high Too low

The absence of measurement before Low Low

Delay in time of the project Medium Medium

Design team performance Low Low

Inadequate owner requirement Low Low

Delay in agreements of design Medium High

The ambiguity of contract Low Low

Selection of team management Low Low

Miss election of sit Low Low

Labor production Low Low

The decrease in labor Low Low

Delay in delivery in equipment Medium Medium

Quality control on material Low Low

Unexpected condition High Medium

Weather Low Low

Mismanagement of the contract Low Low

Table 4.
The classified and the actual data of K-star in the WEKA program.
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Figure 7.
Displays the process of selecting K-star properties.

Figure 8.
Displays the process of uploading the test file.

Correctly classified instances 91.304% This is considered being good classification accuracy

Incorrectly classified instances 8.6975 There is no classification error

Kappa statistic 81.85% Consider being good value as compared to the realistic

Table 5.
The correctly and incorrectly classified instance using cross validation in K-star.

Figure 9.
Display neural network model.
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Risks Actual Classified
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Unavailability of information Low Low

Inaccurate estimation Medium Medium

The increase in cost due environment Low Low

Financial difficulty by the contractor High Medium

Financial difficulty by owner Too high Too low

The absence of measurement before Low Low

Delay in time of the project Medium Medium

Design team performance Low Low

Inadequate owner requirement Low Low

Delay in agreements of design Medium High

The ambiguity of contract Low Low
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Thus the probability for each instance is calculated in the category of the quali-
tative analysis, and the highest probability is taken for the classification of the new
instance.

The process of opening the program and loading the file is mentioned earlier; the
next step is choosing the properties of the algorithm as shown in Figure 7.

The global blending was taken as 20 after several trial and error; it was found to
be the best result, the entropy autoblending which means entropy base blending in
this case, it does not use for better accuracy.

The training data set has good accuracy, this high accuracy because the algo-
rithm uses an entropy distance and use the whole data as training data. As shown in
Figure 8.

After this step, the testing data set is uploading to perform the prediction
classification.

In order to make a comparison between the two techniques, the whole data are
used in cross-validation to make a comparison. As shown in Table 5.

4.6.3 KNIME implementation

Using the program, risk response failure in construction project was analyzed
using the following techniques.

4.6.3.1 Neural network

This technique was used as part of the model to describe the risk response
failure.

This workflow represents the neural network model right-click it and select
“Configure” from the menu, as shown in Figure 9.

The max number of iterations was selected 100 and by trial and error the
number of the hidden layers was 1 and hidden neuron were 10, as shown in
Figure 10.

The results are shown in Tables 6 and 7.

4.6.3.2 Support vector machine

This technique was used as part of the model to predict risk response failure.
As shown in Figures 11 and 12.

Figure 10.
Display configure menu.
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

1, 2006 Price fluctuation Medium Avoidance 3.33 Medium

1, 2006 Inflation Medium Avoidance 2.60 Low

1, 2006 Delay in completing of
the project

High Acceptance 3.07 Medium

1, 2006 Labor productivity Medium Acceptance 2.87 Medium

1, 2006 Exceptional
circumstance and risks

High Acceptance 1.85 Low

1, 2006 Wrong estimation High Avoidance 3.33 Medium

Acceptance 2.51 Low

2, 2006 Price fluctuation Medium Avoidance 3.40 Medium

2, 2006 Delay in completing of
the project

High Acceptance 1.80 Low

2, 2006 Change in cost of
equipment

Medium Avoidance 2.87 Medium

2, 2006 Luck of the labor Medium Avoidance 2.90 Medium

2, 2006 Exceptional
circumstance and risks

High Acceptance 3.10 Medium

3, 2006 Delay in completing of
the project

High Avoidance 3.33 Medium

3, 2006 Labor productivity Medium Acceptance 3.13 Medium

3, 2006 Exceptional
circumstance and risks

High Acceptance 1.95 Low

3, 2006 Wrong estimation High Avoidance 2.67 Medium

4, 2006 Increase in the cost of
skilled labor

Medium Avoidance 3.07 Medium

4, 2006 Delay in completing of
the project

High Acceptance 2.60 Low

4, 2006 Change in cost of
equipment

Medium Avoidance 3.20 Medium

4, 2006 Luck of the labor Medium Avoidance 3 Medium

4, 2006 Exceptional
circumstance and risks

High Acceptance 2.80 Medium

5, 2006 Price fluctuation Medium Avoidance 3.20 Medium

5, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.60 Low

5, 2006 Delay in completing of
the project

High Acceptance 3.20 Medium

5, 2006 Luck of the labor Medium Avoidance 3.13 Medium

5, 2006 Exceptional
circumstance and risks

High Acceptance 1.85 Low

6, 2006 Delay in completing of
the project

High Acceptance 3.07 Medium

6, 2006 Change in cost of
equipment

Medium Avoidance 3.40 Medium

6, 2006 Luck of the labor Medium Avoidance 2.67 Medium
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Thus the probability for each instance is calculated in the category of the quali-
tative analysis, and the highest probability is taken for the classification of the new
instance.

The process of opening the program and loading the file is mentioned earlier; the
next step is choosing the properties of the algorithm as shown in Figure 7.

The global blending was taken as 20 after several trial and error; it was found to
be the best result, the entropy autoblending which means entropy base blending in
this case, it does not use for better accuracy.

The training data set has good accuracy, this high accuracy because the algo-
rithm uses an entropy distance and use the whole data as training data. As shown in
Figure 8.

After this step, the testing data set is uploading to perform the prediction
classification.

In order to make a comparison between the two techniques, the whole data are
used in cross-validation to make a comparison. As shown in Table 5.

4.6.3 KNIME implementation

Using the program, risk response failure in construction project was analyzed
using the following techniques.

4.6.3.1 Neural network

This technique was used as part of the model to describe the risk response
failure.

This workflow represents the neural network model right-click it and select
“Configure” from the menu, as shown in Figure 9.

The max number of iterations was selected 100 and by trial and error the
number of the hidden layers was 1 and hidden neuron were 10, as shown in
Figure 10.

The results are shown in Tables 6 and 7.

4.6.3.2 Support vector machine

This technique was used as part of the model to predict risk response failure.
As shown in Figures 11 and 12.

Figure 10.
Display configure menu.
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

1, 2006 Price fluctuation Medium Avoidance 3.33 Medium

1, 2006 Inflation Medium Avoidance 2.60 Low

1, 2006 Delay in completing of
the project

High Acceptance 3.07 Medium

1, 2006 Labor productivity Medium Acceptance 2.87 Medium

1, 2006 Exceptional
circumstance and risks

High Acceptance 1.85 Low

1, 2006 Wrong estimation High Avoidance 3.33 Medium

Acceptance 2.51 Low

2, 2006 Price fluctuation Medium Avoidance 3.40 Medium

2, 2006 Delay in completing of
the project

High Acceptance 1.80 Low

2, 2006 Change in cost of
equipment

Medium Avoidance 2.87 Medium

2, 2006 Luck of the labor Medium Avoidance 2.90 Medium

2, 2006 Exceptional
circumstance and risks

High Acceptance 3.10 Medium

3, 2006 Delay in completing of
the project

High Avoidance 3.33 Medium

3, 2006 Labor productivity Medium Acceptance 3.13 Medium

3, 2006 Exceptional
circumstance and risks

High Acceptance 1.95 Low

3, 2006 Wrong estimation High Avoidance 2.67 Medium

4, 2006 Increase in the cost of
skilled labor

Medium Avoidance 3.07 Medium

4, 2006 Delay in completing of
the project

High Acceptance 2.60 Low

4, 2006 Change in cost of
equipment

Medium Avoidance 3.20 Medium

4, 2006 Luck of the labor Medium Avoidance 3 Medium

4, 2006 Exceptional
circumstance and risks

High Acceptance 2.80 Medium

5, 2006 Price fluctuation Medium Avoidance 3.20 Medium

5, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.60 Low

5, 2006 Delay in completing of
the project

High Acceptance 3.20 Medium

5, 2006 Luck of the labor Medium Avoidance 3.13 Medium

5, 2006 Exceptional
circumstance and risks

High Acceptance 1.85 Low

6, 2006 Delay in completing of
the project

High Acceptance 3.07 Medium

6, 2006 Change in cost of
equipment

Medium Avoidance 3.40 Medium

6, 2006 Luck of the labor Medium Avoidance 2.67 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

6, 2006 Exceptional
circumstance and risks

High Acceptance 3.40 Medium

7, 2006 Price fluctuation Medium Avoidance 2.80 Medium

7, 2006 Increase in the cost of
skilled labor

Medium Acceptance 2.90 Medium

7, 2006 Delay in completing of
the project

High Acceptance 2.87 Medium

7, 2006 Luck of the labor Medium Avoidance 2.67 Medium

7, 2006 Exceptional
circumstance and risks

High Acceptance 2.60 Low

8, 2006 Price fluctuation Medium Avoidance 3.33 Medium

8, 2006 Increase in the cost of
skilled labor

Medium Avoidance 3.17 Medium

8, 2006 Delay in completing of
the project

High Acceptance 2.80 Medium

8, 2006 Luck of the labor Medium Avoidance 2.90 Medium

8, 2006 Exceptional
circumstance and risks

High Acceptance 1.90 Low

9, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.87 Medium

9, 2006 Delay in completing of
the project

High Acceptance 3.13 Medium

9, 2006 Change in cost of
equipment

Medium Avoidance 3.33 Medium

9, 2006 Luck of the labor Medium Avoidance 3.04 Medium

9, 2006 Exceptional
circumstance and risks

High Acceptance 3.40 Medium

10, 2006 Price fluctuation Medium Avoidance 2.67 Medium

10, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.77 Medium

10, 2006 Delay in completing of
the project

High Acceptance 3.27 Medium

10, 2006 Luck of the labor Medium Avoidance 3 Medium

10, 2006 Exceptional
circumstance and risks

High Acceptance 1.81 Low

11, 2006 Delay in completing of
the project

High Acceptance 3.3 Medium

11, 2006 Exceptional
circumstance and risks

High Acceptance 2.90 Medium

12, 2008 Finical difficulty by the
contractor

Medium Acceptance 3.13 Medium

12, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

12, 2008 Quality control of the
material

Medium Avoidance 3.17 Medium
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Risks Qualitative
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Risk
response

Effectiveness Effectiveness
linguistic

12, 2008 Mismanagement of the
contract

Medium Avoidance 2.90 Medium

12, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.85 Medium

12, 2008 Wrong estimation Medium Acceptance 3.33 Medium

13, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.60 Medium

13, 2008 Delay in completing of
the project

Medium Acceptance 2.04 Low

13, 2008 Quality control of the
material

Medium Acceptance 2.80 Medium

13, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.90 Medium

14, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

14, 2008 Quality control of the
material

Medium Avoidance 3.10 Medium

14, 2008 Wrong estimation Medium Acceptance 3.33 Medium

15, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.13 Medium

15, 2008 Delay in completing of
the project

Medium Acceptance 2.95 Medium

15, 2008 Quality control of the
material

Medium Acceptance 1.81 Low

15, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

16, 2008 Finical difficulty by the
contractor

Medium Medium 2.21 Low

16, 2008 Delay in completing of
the project

Medium Avoidance 3.20 Medium

16, 2008 Design team
performance

Medium Acceptance 3 Medium

16, 2008 Quality control of the
material

Medium Mitigate 2.90 Medium

16, 2008 Mismanagement of the
contract

Medium Acceptance 3.22 Medium

16, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

16, 2008 Wrong estimation Medium Acceptance 3.23 Medium

17, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.17 Medium

17, 2008 Delay in completing of
the project

Medium Acceptance 2.85 Medium

17, 2008 Design team
performance

Medium Mitigate 3.17 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

6, 2006 Exceptional
circumstance and risks

High Acceptance 3.40 Medium

7, 2006 Price fluctuation Medium Avoidance 2.80 Medium

7, 2006 Increase in the cost of
skilled labor

Medium Acceptance 2.90 Medium

7, 2006 Delay in completing of
the project

High Acceptance 2.87 Medium

7, 2006 Luck of the labor Medium Avoidance 2.67 Medium

7, 2006 Exceptional
circumstance and risks

High Acceptance 2.60 Low

8, 2006 Price fluctuation Medium Avoidance 3.33 Medium

8, 2006 Increase in the cost of
skilled labor

Medium Avoidance 3.17 Medium

8, 2006 Delay in completing of
the project

High Acceptance 2.80 Medium

8, 2006 Luck of the labor Medium Avoidance 2.90 Medium

8, 2006 Exceptional
circumstance and risks

High Acceptance 1.90 Low

9, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.87 Medium

9, 2006 Delay in completing of
the project

High Acceptance 3.13 Medium

9, 2006 Change in cost of
equipment

Medium Avoidance 3.33 Medium

9, 2006 Luck of the labor Medium Avoidance 3.04 Medium

9, 2006 Exceptional
circumstance and risks

High Acceptance 3.40 Medium

10, 2006 Price fluctuation Medium Avoidance 2.67 Medium

10, 2006 Increase in the cost of
skilled labor

Medium Avoidance 2.77 Medium

10, 2006 Delay in completing of
the project

High Acceptance 3.27 Medium

10, 2006 Luck of the labor Medium Avoidance 3 Medium

10, 2006 Exceptional
circumstance and risks

High Acceptance 1.81 Low

11, 2006 Delay in completing of
the project

High Acceptance 3.3 Medium

11, 2006 Exceptional
circumstance and risks

High Acceptance 2.90 Medium

12, 2008 Finical difficulty by the
contractor

Medium Acceptance 3.13 Medium

12, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

12, 2008 Quality control of the
material

Medium Avoidance 3.17 Medium
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and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

12, 2008 Mismanagement of the
contract

Medium Avoidance 2.90 Medium

12, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.85 Medium

12, 2008 Wrong estimation Medium Acceptance 3.33 Medium

13, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.60 Medium

13, 2008 Delay in completing of
the project

Medium Acceptance 2.04 Low

13, 2008 Quality control of the
material

Medium Acceptance 2.80 Medium

13, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.90 Medium

14, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

14, 2008 Quality control of the
material

Medium Avoidance 3.10 Medium

14, 2008 Wrong estimation Medium Acceptance 3.33 Medium

15, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.13 Medium

15, 2008 Delay in completing of
the project

Medium Acceptance 2.95 Medium

15, 2008 Quality control of the
material

Medium Acceptance 1.81 Low

15, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

16, 2008 Finical difficulty by the
contractor

Medium Medium 2.21 Low

16, 2008 Delay in completing of
the project

Medium Avoidance 3.20 Medium

16, 2008 Design team
performance

Medium Acceptance 3 Medium

16, 2008 Quality control of the
material

Medium Mitigate 2.90 Medium

16, 2008 Mismanagement of the
contract

Medium Acceptance 3.22 Medium

16, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

16, 2008 Wrong estimation Medium Acceptance 3.23 Medium

17, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.17 Medium

17, 2008 Delay in completing of
the project

Medium Acceptance 2.85 Medium

17, 2008 Design team
performance

Medium Mitigate 3.17 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

17, 2008 Quality control of the
material

Medium Avoidance 2.22 Low

17, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

17, 2008 Wrong estimation Medium Acceptance 1.81 Low

18, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.90 Medium

18, 2008 Delay in completing of
the project

Medium Acceptance 2.80 Medium

18, 2008 Quality control of the
material

Medium Acceptance 2.87 Medium

18, 2008 Mismanagement of the
contract

Medium Avoidance 2.67 Medium

18, 2008 Wrong estimation Medium Acceptance 2.60 Medium

19, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.33 Medium

19, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

19, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

20, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.33 Low

20, 2008 Delay in completing of
the project

High Acceptance 2.85 Medium

20, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.03 Medium

20, 2008 Wrong estimation Medium Acceptance 2.80 Medium

21, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.40 Medium

21, 2008 Delay in completing of
the project

Medium Acceptance 2.80 Medium

21, 2008 Quality control of the
material

Medium Avoidance 2.90 Medium

21, 2008 Mismanagement of the
contract

Medium Avoidance 2.67 Medium

21, 2008 Wrong estimation Medium Acceptance 3.13 Medium

22, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.07 Medium

22, 2008 Delay in completing of
the project

Medium Acceptance 3.13 Medium

22, 2008 Design team
performance

Medium Mitigate 2.95 Medium

22, 2008 Quality control of the
material

Medium Avoidance 2.67 Medium

22, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

22, 2008 Wrong estimation Medium Acceptance 3.40 Medium
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and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

23, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.21 Medium

23, 2008 Delay in completing of
the project

Medium Acceptance 2.07 Low

23, 2008 Design team
performance

Medium Acceptance 2.80 Medium

23, 2008 Quality control of the
material

Medium Avoidance 3.21 Medium

23, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

23, 2008 Wrong estimation Medium Acceptance 3.20 Medium

24, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.13 Medium

24, 2008 Delay in completing of
the project

Medium Acceptance 2.85 Medium

24, 2008 Quality control of the
material

Medium Avoidance 3.13 Medium

24, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.40 Medium

24, 2008 Wrong estimation Medium Acceptance 2.67 Medium

25, 2008 Delay in completing of
the project

Medium Acceptance 3.07 Medium

25, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.90 Medium

25, 2008 Wrong estimation Medium Acceptance 2.80 Medium

26, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

26, 2008 Design team
performance

Medium Acceptance 2.70 Low

26, 2008 Quality control of the
material

Medium Avoidance 2.55 Medium

26, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.33 Medium

26, 2008 Wrong estimation Medium Acceptance 3.17 Medium

27, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.80 Medium

27, 2008 Delay in completing of
the project

Medium Acceptance 3.40 Medium

27, 2008 Quality control of the
material

Medium Avoidance 3.17 Medium

27, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.87 Medium

27, 2008 Wrong estimation Medium Acceptance 3.13 Medium

28, 2008 Delay in completing of
the project

Medium Acceptance 2.33 Low

28, 2008 Quality control of the
material

Medium Avoidance 3.04 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

17, 2008 Quality control of the
material

Medium Avoidance 2.22 Low

17, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

17, 2008 Wrong estimation Medium Acceptance 1.81 Low

18, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.90 Medium

18, 2008 Delay in completing of
the project

Medium Acceptance 2.80 Medium

18, 2008 Quality control of the
material

Medium Acceptance 2.87 Medium

18, 2008 Mismanagement of the
contract

Medium Avoidance 2.67 Medium

18, 2008 Wrong estimation Medium Acceptance 2.60 Medium

19, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.33 Medium

19, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

19, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

20, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.33 Low

20, 2008 Delay in completing of
the project

High Acceptance 2.85 Medium

20, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.03 Medium

20, 2008 Wrong estimation Medium Acceptance 2.80 Medium

21, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.40 Medium

21, 2008 Delay in completing of
the project

Medium Acceptance 2.80 Medium

21, 2008 Quality control of the
material

Medium Avoidance 2.90 Medium

21, 2008 Mismanagement of the
contract

Medium Avoidance 2.67 Medium

21, 2008 Wrong estimation Medium Acceptance 3.13 Medium

22, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.07 Medium

22, 2008 Delay in completing of
the project

Medium Acceptance 3.13 Medium

22, 2008 Design team
performance

Medium Mitigate 2.95 Medium

22, 2008 Quality control of the
material

Medium Avoidance 2.67 Medium

22, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.07 Medium

22, 2008 Wrong estimation Medium Acceptance 3.40 Medium
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Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

23, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.21 Medium

23, 2008 Delay in completing of
the project

Medium Acceptance 2.07 Low

23, 2008 Design team
performance

Medium Acceptance 2.80 Medium

23, 2008 Quality control of the
material

Medium Avoidance 3.21 Medium

23, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.67 Medium

23, 2008 Wrong estimation Medium Acceptance 3.20 Medium

24, 2008 Finical difficulty by the
contractor

Medium Avoidance 3.13 Medium

24, 2008 Delay in completing of
the project

Medium Acceptance 2.85 Medium

24, 2008 Quality control of the
material

Medium Avoidance 3.13 Medium

24, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.40 Medium

24, 2008 Wrong estimation Medium Acceptance 2.67 Medium

25, 2008 Delay in completing of
the project

Medium Acceptance 3.07 Medium

25, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.90 Medium

25, 2008 Wrong estimation Medium Acceptance 2.80 Medium

26, 2008 Delay in completing of
the project

Medium Acceptance 2.67 Medium

26, 2008 Design team
performance

Medium Acceptance 2.70 Low

26, 2008 Quality control of the
material

Medium Avoidance 2.55 Medium

26, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.33 Medium

26, 2008 Wrong estimation Medium Acceptance 3.17 Medium

27, 2008 Finical difficulty by the
contractor

Medium Avoidance 2.80 Medium

27, 2008 Delay in completing of
the project

Medium Acceptance 3.40 Medium

27, 2008 Quality control of the
material

Medium Avoidance 3.17 Medium

27, 2008 Exceptional
circumstance and risks

Medium Acceptance 2.87 Medium

27, 2008 Wrong estimation Medium Acceptance 3.13 Medium

28, 2008 Delay in completing of
the project

Medium Acceptance 2.33 Low

28, 2008 Quality control of the
material

Medium Avoidance 3.04 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

28, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.21 Medium

28, 2008 Wrong estimation High Acceptance 2.73 Medium

29, 2008 Delay in completing of
the project

Medium Acceptance 2.77 Medium

29, 2008 Quality control of the
material

Medium Avoidance 3.27 Medium

29, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.03 Medium

29, 2008 Wrong estimation Medium Acceptance 2.81 Medium

30, 2008 Delay in completing of
the project

Medium Acceptance 3.03 Medium

30, 2008 Quality control of the
material

Medium Avoidance 2.90 Medium

30, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.33 Medium

30, 2008 Wrong estimation Medium Acceptance 2.33 Low

31, 2008 Delay in completing of
the project

High Acceptance 2.07 Low

31, 2008 Wrong estimation Medium Acceptance 2.87 Medium

32, 2008 Finical difficulty by the
contractor

Medium Avoidance 1.81 Low

32, 2008 Delay in completing of
the project

High Acceptance 3.33 Medium

32, 2008 Wrong estimation Medium Acceptance 2.60 Medium

33, 2014 Finical difficulty by the
contractor

High Avoidance 3.33 Medium

33, 2014 Finical difficulty by the
owner

High Avoidance 2.80 Medium

33, 2014 Delay in completing of
the project

High Avoidance 2.87 Medium

33, 2014 Change in cost of
equipment

Medium Acceptance 2.90 Medium

33, 2014 Exceptional
circumstance and risks

High Acceptance 2.10 Low

34, 2014 Wrong estimation Medium Avoidance 3.33 Medium

34, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.13 Low

34, 2014 Finical difficulty by the
owner

High Acceptance 2.95 Medium

34, 2014 Delay in completing of
the project

High Avoidance 3.07 Medium

34, 2014 Change in cost of
equipment

Medium Acceptance 3.13 Medium

34, 2014 Exceptional
circumstance and risks

High Avoidance 2.60 Medium
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35, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.20 Low

35, 2014 Finical difficulty by the
owner

High Acceptance 3 Medium

35, 2014 Delay in completing of
the project

High Avoidance 2.90 Medium

35, 2014 Change in cost of
equipment

Medium Acceptance 2.20 Low

35, 2014 Exceptional
circumstance and risks

High Avoidance 2.33 Low

36, 2014 Finical difficulty by the
contractor

Medium Avoidance 3.20 Medium

36, 2014 Finical difficulty by the
owner

High Acceptance 2.13 Low

36, 2014 Delay in completing of
the project

High Acceptance 2.85 Medium

36, 2014 Exceptional
circumstance and risks

High Acceptance 2.07 Low

37, 2014 Wrong estimation Medium Avoidance 2.61 Medium

37, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

37, 2014 Finical difficulty by the
owner

High Acceptance 2.60 Medium

37, 2014 Delay in completing of
the project

High Acceptance 2.77 Medium

37, 2014 Exceptional
circumstance and risks

High Acceptance 2.80 Medium

38, 2014 Wrong estimation Medium Acceptance 1.87 Low

38, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

38, 2014 Finical difficulty by the
owner

High Avoidance 2.60 Medium

38, 2014 Delay in completing of
the project

High Acceptance 3.13 Medium

38, 2014 Exceptional
circumstance and risks

High Acceptance 3.17 Medium

39, 2014 Finical difficulty by the
contractor

High Avoidance 2.90 Medium

39, 2014 Finical difficulty by the
owner

High Avoidance 2.80 Medium

39, 2014 Delay in completing of
the project

High Acceptance 2.90 Medium

39, 2014 Exceptional
circumstance and risks

High Acceptance 2.87 Medium

40, 2014 Finical difficulty by the
owner

High Avoidance 3.07 Medium

40, 2014 Delay in completing of
the project

High Acceptance 3.33 Medium
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Risk
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Effectiveness Effectiveness
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28, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.21 Medium

28, 2008 Wrong estimation High Acceptance 2.73 Medium

29, 2008 Delay in completing of
the project

Medium Acceptance 2.77 Medium

29, 2008 Quality control of the
material

Medium Avoidance 3.27 Medium

29, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.03 Medium

29, 2008 Wrong estimation Medium Acceptance 2.81 Medium

30, 2008 Delay in completing of
the project

Medium Acceptance 3.03 Medium

30, 2008 Quality control of the
material

Medium Avoidance 2.90 Medium

30, 2008 Exceptional
circumstance and risks

Medium Acceptance 3.33 Medium

30, 2008 Wrong estimation Medium Acceptance 2.33 Low

31, 2008 Delay in completing of
the project

High Acceptance 2.07 Low

31, 2008 Wrong estimation Medium Acceptance 2.87 Medium

32, 2008 Finical difficulty by the
contractor

Medium Avoidance 1.81 Low

32, 2008 Delay in completing of
the project

High Acceptance 3.33 Medium

32, 2008 Wrong estimation Medium Acceptance 2.60 Medium

33, 2014 Finical difficulty by the
contractor

High Avoidance 3.33 Medium

33, 2014 Finical difficulty by the
owner

High Avoidance 2.80 Medium

33, 2014 Delay in completing of
the project

High Avoidance 2.87 Medium

33, 2014 Change in cost of
equipment

Medium Acceptance 2.90 Medium

33, 2014 Exceptional
circumstance and risks

High Acceptance 2.10 Low

34, 2014 Wrong estimation Medium Avoidance 3.33 Medium

34, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.13 Low

34, 2014 Finical difficulty by the
owner

High Acceptance 2.95 Medium

34, 2014 Delay in completing of
the project

High Avoidance 3.07 Medium

34, 2014 Change in cost of
equipment

Medium Acceptance 3.13 Medium

34, 2014 Exceptional
circumstance and risks

High Avoidance 2.60 Medium
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35, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.20 Low

35, 2014 Finical difficulty by the
owner

High Acceptance 3 Medium

35, 2014 Delay in completing of
the project

High Avoidance 2.90 Medium

35, 2014 Change in cost of
equipment

Medium Acceptance 2.20 Low

35, 2014 Exceptional
circumstance and risks

High Avoidance 2.33 Low

36, 2014 Finical difficulty by the
contractor

Medium Avoidance 3.20 Medium

36, 2014 Finical difficulty by the
owner

High Acceptance 2.13 Low

36, 2014 Delay in completing of
the project

High Acceptance 2.85 Medium

36, 2014 Exceptional
circumstance and risks

High Acceptance 2.07 Low

37, 2014 Wrong estimation Medium Avoidance 2.61 Medium

37, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

37, 2014 Finical difficulty by the
owner

High Acceptance 2.60 Medium

37, 2014 Delay in completing of
the project

High Acceptance 2.77 Medium

37, 2014 Exceptional
circumstance and risks

High Acceptance 2.80 Medium

38, 2014 Wrong estimation Medium Acceptance 1.87 Low

38, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.67 Medium

38, 2014 Finical difficulty by the
owner

High Avoidance 2.60 Medium

38, 2014 Delay in completing of
the project

High Acceptance 3.13 Medium

38, 2014 Exceptional
circumstance and risks

High Acceptance 3.17 Medium

39, 2014 Finical difficulty by the
contractor

High Avoidance 2.90 Medium

39, 2014 Finical difficulty by the
owner

High Avoidance 2.80 Medium

39, 2014 Delay in completing of
the project

High Acceptance 2.90 Medium

39, 2014 Exceptional
circumstance and risks

High Acceptance 2.87 Medium

40, 2014 Finical difficulty by the
owner

High Avoidance 3.07 Medium

40, 2014 Delay in completing of
the project

High Acceptance 3.33 Medium
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Project
and year

Risks Qualitative
analyses

Risk
response

Effectiveness Effectiveness
linguistic

40, 2014 Change in cost of
equipment

Medium Avoidance 2.04 Low

40, 2014 Exceptional
circumstance and risks

High Acceptance 3.40 Medium

41, 2014 Finical difficulty by the
contractor

Medium Avoidance 2.07 Low

41, 2014 Finical difficulty by the
owner

High Avoidance 2.77 Medium

41, 2014 Delay in completing of
the project

Medium Acceptance 2.27 Low

41, 2014 Exceptional
circumstance and risks

High Acceptance 3 Medium

Table 6.
The results of the risk response effectiveness in the 41 projects.

Risk response Actual effectiveness Predication effectiveness

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Low

Avoidance Low Medium

Avoidance Medium Medium

Acceptance Low Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Low

Acceptance Low Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium
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Risk response Actual effectiveness Predication effectiveness
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Acceptance Low Medium
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Risk response Actual effectiveness Predication effectiveness

Acceptance Medium Medium
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Avoidance Medium Medium
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Acceptance Low Medium
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Risk response Actual effectiveness Predication effectiveness

Acceptance Low Medium

Mitigate Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Low Medium
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Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Low

Acceptance Medium Low

Avoidance Medium Low

Avoidance Low Low

Acceptance Medium Medium

Table 7.
Show the actual effectiveness and the predication effectiveness of risk response using neural network results.
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Figure 11.
Display support vector machine model.

Figure 12.
Display support vector machine learner menu.

Class True
post

False
post

True
neg

False
neg

Recall Precision sensitivity Specify f-
mean

Accuracy Description

Medium 123 23 0 0 1 0.842 1 0.0 0.941 The results
show data
classified

correctly and
the result

perform well

Low 0 0 123 23 0.0 0.0 0 1 0 The results
show that
this class is
not classified
correctly as
there is a lot
of error in

the low class
and the

Precision,
and also the f
measure is
less that

indicate the
reason to
lower the

classification
accuracy

Overall 84.2

Table 8.
Support vector machine results.
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When clicking on the SVM learner node the following window appears. The
results are shown in Tables 8 and 9.

Risk response Actual effectiveness Predication effectiveness

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Avoidance Medium Medium

Acceptance Low Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Low Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium
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Risk response Actual effectiveness Predication effectiveness

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Low Medium

Acceptance Medium Medium

Acceptance Low Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Mitigate Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Low Medium

Acceptance Low Medium

Acceptance Medium Medium
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Risk response Actual effectiveness Predication effectiveness

Acceptance Low Medium

Mitigate Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium
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Acceptance Medium Medium

Acceptance Low Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Low Medium

Mitigate Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium
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5. Conclusions

1.The result from the statistical analysis results in a period of (2006–2007) show
that the risks that have the highest qualitative analysis are the same that
resulting from the classification result by using j48 algorithm

2.The result from the statistical analysis results in the period of (2014–2016)
show that the risks that have the highest qualitative analysis are the same that
resulting from the classification result by using j48 algorithm except for one

Risk response Actual effectiveness Predication effectiveness

Acceptance Low Medium

Acceptance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Acceptance Medium Medium

Avoidance Medium Medium

Avoidance Low Medium

Acceptance Medium Medium

Table 9.
Show the actual effectiveness and the predication effectiveness of risk response using support vector machine
results.
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risk which is the quality control on the material and expertise in execution and
that leads to an error.

3.The result from the statistical analysis results in the period of (2014–2016)
show that the risks that have the highest qualitative analysis are same that
resulting from the classification result by using j48 algorithm except for two
risks which are financial difficulty by owner and Changes in the purchase costs
or delay in the delivery of equipment and machinery and that leads to an error.

4.Different risks were found due to the different condition of these periods,
however, some risks were the same as the delay in completing the project,
exceptional circumstances, and the wrong estimation existed in every period

5.The decision tree is a successful quality technique in risk analysis

The result from the statistical analysis results in a period of 2014–2016 showed
that the risks that have the highest qualitative analysis are same that resulting from
the classification result by using K-star algorithm except for one risk which is
financial difficulty by owner.

Second: Risk response identification

• In the periods of (2006–2007) the method that used for risk response selection
was historical information for similar previous projects has the mean of 4.03
that means often this method used for selection.

• In the periods of (2008–2013) the method that used for risk response selection
was historical information for similar previous projects has the mean of 3.73
that means often this method used for selection.

• In the periods of (2014–2016) the method that used for risk response selection
was historical information for similar previous projects has the mean of 3.80
that mean often this method used for selection.

• The existing methods and tools for selecting a risk response are based on
historical information for similar previous projects, m.aking them easily
affected by anxiety, uncertainty.

• Three techniques to identify risk response failure.

a. The decision tree shows the high accuracy and that because it considers
the best algorithm in prediction of nominal class

b. The neural network shows the lower accuracy as the nature of the
algorithm tends more to the numerical class.

c. The support vector machine show good results close to the decision tree

• The most important reasons that risk response fails in the period of (2006–
2007) were The difficulty of implementing a risk-response plan correctly for
internal factors (terrorism and sabotage), Multiple decision sources for
selecting a response strategy, Inadequate strategy with high risk and The
inability to introduce sophisticated management methods to respond to risks.
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• The most important reasons that risk response fails in the period of (2008–
2013) were Changes in the cost criteria that have been estimated at the
planning stage of the project to the implementation stage, Inadequate strategy
with high risk and The inability to introduce sophisticated management
methods to respond to risks.

• The most important reasons that risk response fails in the period of (2014–
2016) are negligence of supervisors in the follow-up to the risk response plan,
lack of funds for training and continuous development of the risk response
team, inadequate strategy with high risk, delay in the disbursement of financial
dues by the responsible party, the difficulty of implementing a risk-response
plan correctly for internal factors (terrorism and sabotage) and The inability to
introduce sophisticated management methods to respond to risks.

• The period of (2014) shows many reasons that led to risk response failure in
construction projects due to the condition of the country.
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• The most important reasons that risk response fails in the period of (2008–
2013) were Changes in the cost criteria that have been estimated at the
planning stage of the project to the implementation stage, Inadequate strategy
with high risk and The inability to introduce sophisticated management
methods to respond to risks.

• The most important reasons that risk response fails in the period of (2014–
2016) are negligence of supervisors in the follow-up to the risk response plan,
lack of funds for training and continuous development of the risk response
team, inadequate strategy with high risk, delay in the disbursement of financial
dues by the responsible party, the difficulty of implementing a risk-response
plan correctly for internal factors (terrorism and sabotage) and The inability to
introduce sophisticated management methods to respond to risks.

• The period of (2014) shows many reasons that led to risk response failure in
construction projects due to the condition of the country.
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