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Abstract: Leadership is important in all fields of human endeavour. Features of the construction process and construction projects render leadership even more essential. Construction projects are expensive and technically demanding and the project teams are large and diverse. The process is long and involves a large number of discrete and interrelated tasks. Because constructed products influence long-term socioeconomic development in developing countries, poor performance on projects can have severe implications for the nation and its citizens. Thus, the need for effective leadership in construction is even more acute. It may be argued that “effective leadership” is one of the primary answers to the problems of the construction industry, including (and perhaps, especially) problems in developing countries. To this end, greater attention should be given to leadership development.

The following questions are addressed in this study. What is leadership? How important is it in construction? How relevant is leadership to construction in developing countries? How has research on leadership developed over time? What is the current status of research on leadership in construction? How can the situation be improved, especially for the leadership needs of developing countries? What are the relevant issues for construction leadership in developing countries? After addressing these questions, the subject of leadership is related to construction industry development. An agenda for research on construction leadership in developing countries is presented.
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INTRODUCTION

Leadership has attracted the attention of researchers in a wide range of fields, including history, sociology, military studies, political science, business and education (Vroom and Jago, 2007). Studies on leadership date back many centuries and a huge volume of literature has been built around this topic. Nevertheless, many gaps in the literature on leadership remain and many of the aspects of leadership have not yet been adequately explained (Conger, 1998; Avolio, 2007). In fact, the literature does not agree on a single definition for leadership (Vroom and Jago, 2007; Bennis, 2007) and the debate over the best strategies for leadership development and execution continues (Hackman and Wageman, 2007). There are many persisting questions. These questions include the following: whether leaders are born or can be made (Avolio, 2005) and whether there is a difference between leadership and management (Toor and Ofori, 2008c).

Interest in leadership research has substantially increased over the past few decades. It has been suggested that the development of leadership research can be divided into the following stages (Toor, 2009): (i) classical approaches, which include motivation and trait theories, during the first half of the 20th century, (ii) transactional approaches, which include behavioural and contingency theories, during the 1950s and 1960s, (iii) transformational and charismatic leadership theories during the 1970s and 1980s and (iv) developments within the most recent decades. It should be highlighted that the concepts mentioned were dominant in the various eras and the “stages” do not indicate clean breaks, new concepts do not replace the previous approaches but are concurrent with them. Furthermore, the “stages” do not indicate that the succeeding primary concepts are superior.

Today, the confluence and combination of the post-industrial revolution, the information age and globalisation, as well as the implications of this unique congruence of phenomena, pose new challenges to leaders in all types of organisations. These developments are changing the nature of leadership. The key challenges include the human resource issues, such as leadership in multi-cultural and multi-disciplinary teams. This challenge is especially present for teams comprising knowledge workers who might be involved several different companies or at several different locations while significantly contributing to the success of the endeavour, project or organisation. Another key challenge is the intense competition among all sectors given the recent economic and financial crisis. In the construction industry, corruption is an additional challenge that adversely impacts many levels and several stakeholders (Zinnbauer and Dobson, 2008).

In response to these challenges, Bryman (2004) reviewed the developments in leadership research and suggested that this field had recently generated more optimism and diversity in the methodological approaches employed in the field. These methodological developments include the following: (a) improved measurement and analytical methods, (b) greater use of meta-analyses in systematic reviews, (c) increased interest in new topics, such as transformational leadership and charismatic leadership, (d) more and better cross-cultural studies and (e) greater diversity in the types of leadership and organisational contexts studied.

Some of the key terms in current leadership discourse include the following: “spirituality” (Fry et al., 2005), “aesthetics” (Hansen, Ropo and Saeur, 2007; Ladkin, 2008), “authenticity” (George and Sims, 2007) and “service” (Irving and Longbotham, 2007; Liden et al., 2008). Additional key terms include the following: “relations” (Golden and Veiga, 2008), “values” and “transcendence” (Sosik, 2005), as well as “shared power” and “distributed authority” (Pearce and Conger, 2003; Pearce, Conger and Locke, 2007). These terms indicate a recent dynamism, fluidity and general “softening” of leadership discourse, as well as a general tendency towards complexity in the constructs.

There has been little leadership research in construction (Odusami, Iyagba and Omirin, 2003; Keegan and Hartog, 2004; Chan and Chan, 2005) and even fewer leadership studies on the construction industries in developing countries. In the context of these countries and, in particular, in the development process of their construction industries, it is necessary to study the following: the need for leaders, the difference leaders can make in their organisations, industries and societies and how leaders are developed.


OBJECTIVES OF THIS ARTICLE

The objectives of this article are to:


	Assess the importance of leadership in the construction industry in general and in developing countries in particular

	Consider the state of leadership research and leadership development in construction, as well as consider its relevance to developing countries, especially with respect to construction industry development

	Discuss ways and means of developing leaders for the construction industries in developing countries

	Present a research agenda for leadership development in the construction industries of developing countries and development of the construction industries.


LEADERSHIP

What is Leadership?

What is leadership? As noted above, there is no consensus on a definition. Fiedler (1967: 36) suggested that “leadership behaviour means particular acts in which a leader engages in the course of directing and coordinating the work of his group members”. To Burns (1978: 425), “leadership is the reciprocal process of mobilising by persons with certain motives and values, various economic, political and other resources, in context of competition and conflict, in order to realize goals independently or mutually held by both leaders and followers”. Bennis (1989: 65) defined leadership as “the capacity to create a compelling vision and translate it into action and sustain it”. To Yukl (1989: 253), “leadership involves influencing task objectives and strategies, influencing commitment and compliance in task behaviour to achieve these objectives, influencing group maintenance and identification and influencing the culture of an organisation”.

Other definitions include Bass’ definition (1990), which defined leadership as “the principal dynamic force that motivates and coordinates the organisation in the accomplishment of its objectives”. To Gardner (1990: 1), “leadership is the process of persuasion or example by which an individual (or leadership team) induces a group to pursue objectives held by the leader and his or her followers”. Chemers (1997: 1) believed that “Leadership is a process of social influence in which one person is able to enlist the aid and support of others in the accomplishment of a common task”. Finally, Vroom and Jago (2007: 18) defined leadership as “a process of motivating people to work together collaboratively to accomplish great things”.

Certain terms in these definitions that are worth considering for this article include “directing“, “co-ordinating“, “mobilising“, “motivating“, “persuading” and “vision”. Most of the above definitions consider the task objective to include both a leader and followers (Gardner, 1990) (“a common task”) (Chemers, 1997). Certain ways in which leadership has been conceptualised are discussed below.


Approaches to Leadership

As noted above, there have been many approaches to studying leadership over the years. A brief review of certain early works is presented in this study, including certain works during the era of scientific management in the early 20th century, the “trait” and contingency theories that prevailed in the mid-20th century, the charismatic leadership theory, which emerged in the late 20th century and research from this decade. Many modern leadership theories borrow from classical thoughts on leadership (Goethals et al., 2004). The Republic by Plato the first apparent attempt to shed light on political and leadership theory. In Nichomachean Ethics and Politics, Aristotle discussed politics and leadership. Additional famous writings are by Sun Tzu (The Art of War), Niccolo Machiavelli (The Prince) and Vilfredo Pareto (The Treatise on General Sociology).

Scientific management and trait theory

Early leadership analyses from the 1900s to the 1950s differentiated between the characteristics of the leader and followers. In his first book published in 1911, Frederick Taylor focused on tasks, as well as output and explained that the best way to increase efficiency was to improve workers’ techniques and methods. People were viewed as instruments to be manipulated by their managers and the organisation was viewed as a large, well-planned and structured machine. Elton Mayo and colleagues developed the human relations movement, which stressed concern for relationships and emphasised that the benefit for management to consider human affairs (Mayo, 1933).

The underlying assumption of the trait theory on leadership was that leaders are born with certain characteristics, which they utilise to enhance organisational performance and leader prestige. These characteristics include physical features, personality aspects, aptitudes, capabilities, inherited money and social standing. The trait theories’ aim was to prepare a master list of traits that would eventually result in an ideal leader. In Stogdill’s (1948) research, relevant traits included intelligence, alertness to the others’ needs, comprehension of the task, initiative, persistence in managing problems, self-confidence and a desire to accept responsibility and occupy a dominant and controlling position. However, Stogdill noted certain problems with this master-list approach and argued that no universal traits were required for leadership and these traits varied according to the followers’ characteristics, activities and goals. Zaccaro (2007) recently championed the trait approach to leadership and added more depth to the literature on traits. They assert that traits are significant precursors to effective leadership and that combinations of traits and attributes are more likely leadership predictors than independent contributions from multiple traits. In the modern trait theory, certain distal (personality, cognitive abilities, motives, values) and proximal (social appraisal skills, problem solving skills and expertise or tacit knowledge) attributes are thought to converge and promote leader emergence and effectiveness (see Zaccaro, Kemp and Bader, 2004).


Contingency, charisma and authenticity

Contingency theories were championed by those who began thinking about leadership in the situation that it is exercised. Fielder (1967) was first to integrate leader, follower and situational characteristics. His model predicts that more relationship-oriented leaders are more effective with medium situational control and more task-oriented leaders are more effective in high- and low-control situations. If the leader’s orientation matches the situation, the leader is predicted to perform more effectively and vice versa. Other contributors to the contingency theory include Vroom and Jago (2007). Interest in the contingency or situational approach remains, although the broader term “context” is now used (Avolio, 2007). Certain criticisms of this theory relate to its perceived conceptual weaknesses and controversy over its methodology.

“Charisma” is a Greek word meaning “divinely inspired gift”. According to Weber (1968), charisma is an individual personality quality that sets the person apart from ordinary humans and the person is treated as endowed with supernatural, superhuman, or, at least, exceptional powers or qualities. House (1977) posited that charismatic leaders have a strong effect on followers’ emotions and self-esteem, which are affective motivational variables and not cognitive variables. Once followers are convinced of the leader’s ideology, they follow the leader willingly, become fully involved in the task, fully obey the leaders’ commands, feel an emotional attraction towards the leader, consider the leader’s goals their own and believe that they are a part of a mission that must be accomplished under the leader’s guidance. The limitation in House’s initial theory was its ambiguity regarding the influence process. House, Spangler and Woycke (1991) presented a more complete concept, which defined charismatic leadership in the following terms: effects on followers, leader personality and behaviour and follower and observer attributions of charisma to leaders. In the first element, charismatic leadership is described as an interactive process between followers and their leader. This process results in the attraction of followers to the leader and the followers’ strong internalisation of the leader’s values and goals. Over time, the followers develop unquestioning acceptance and obedience of, trust in and commitment to the leader. The next constituent involves leader traits and behaviours that promote charismatic leadership, which include self-confidence, a need to influence, dominance and a conviction that the leader’s beliefs are morally right.

Researchers have realised that leadership is not merely a style, charisma, motivation, inspiration, or strategy. In a new construct, “authentic leaders” are thought to possess the highest level of integrity, a deep sense of purpose, courage, genuine passion and leadership skills (George, 2003; George et al., 2007). They nurture their followers as authentic followers. Extracted from positive psychology, ethical leadership and positive organisational behaviour, the authentic leadership construct stresses character authenticity, self-awareness, self-regulation, faithfulness to individuality, genuine beliefs, truth of convictions, idea practicality, veracity of vision, sincere actions and openness to feedback (George and Sims, 2007; Walumbwa et al., 2008). These characteristics may portray certain features from other leadership constructs, such as transformational, charismatic, servant, spiritual and ethical leadership, but authentic leadership proponents contend that it is distinct from other forms of leadership (Avolio and Gardner, 2005). These characteristics suggest that authentic leadership is necessary for organisations today, given the challenges they face.

Leadership and Construction

From the above definitions, leadership is a key factor for success in any activity that involves collaboration among a group (or groups) of people. In construction, leadership is even more essential, this has been established in many studies (see, Odusami, 2002; Long, Ogunlana and Lan, 2004). For example, Thamhain (2003) highlighted the leader’s importance in creating a supportive work environment for the project participants. Munns and Bjeirmi (1996) emphasise that the success or failure of project management is highly dependent on the project leader. Chinyio and Vogwell (2007) found that effective leadership of the many stakeholders in a construction project can aid in harmonising their goals and preventing conflict. Despite this recognition that leadership is important at all levels of the construction industry, emphasis is placed on the technical aspects, as well as management and leadership receives inadequate attention (Skipper and Bell, 2006a).

Songer, Chinowsky and Butler, (2006) highlight certain present and future leadership challenges to the construction industry and organisations. Toor and Ofori (2008a) catalogue current and emerging leadership challenges, including challenges that are industry specific, general to businesses and in the operating environment. For example, certain surveys show that respondents in the construction industry had low satisfaction with their leaders’ ethics and authenticity (Toor and Ofori, 2007).

Many studies on industrialised nations (Arditi, Koksal and Kale, 2000) and developing countries (Jannadi, 1997; Enshassi, Hallaq and Mohamed, 2006) show that both business and project failures are common in construction. Several reasons are cited for these failures. Bjeirmi, Begg and Scott (2007) noted that the UK construction industry has been the subject of ongoing criticism for its fragmentation and poor record on quality, waste, financial claims, safety and efficiency. They note that a major cause for this criticism is inadequate communication throughout the construction process because inappropriate procurement approaches have been adopted. Toor and Ogunlana (2008a) observed that the major problems that construction projects in Thailand typically face include an inadequate procurement system, inadequate resources, discrepancies between design and construction, inadequate project management practices, order variations, communication lapses, cultural issues and differences in the participant interests. In Malaysia, Abdul-Rahman et al. (2007) found that the quality of management was unsatisfactory for contractors that undertake public design-and-build projects. The quality-related factors that contributed to this situation were budget constraints, time constraints, client complexity, poor communication and design variations. Davidson and Maguire (2003) found that the top ten reasons for failed construction firms in the US included the following: rapid growth, work in new geographic regions, an increase in the sizes of single jobs, new types of work, high employee turnover, inadequate capitalisation, poor estimations, poor accounting systems and poor cash flow. Pires, Teixera and Moura (2007) highlighted the following common problems on construction projects in Portugal: frequent delays, cost overruns, insufficient quality and inadequate safety. These problems have reduced the industry’s competitiveness. Their survey revealed the following reasons for such problems: design and client responsibilities, inadequate construction management and inadequate specific training.

As shown in the above studies, much of the blame for the industry’s poor performance in most countries is often allocated to factors outside of the control of construction organisations and professionals. Certain authors blame economic cycles and the political environment (Enshassi, Hallaq and Mohamed, 2006). Even where the features and failings of the industry, as well as its practices and procedures, are highlighted, practitioners and certain researchers do not appreciate the importance of leadership in the construction industry.

The Features of Construction and Leadership Implications

The construction industry has a greater need for leadership than, arguably, any other field of endeavour. Many reasons support this contention and are evident in the nature of the construction projects, industry and constructed products (Hillebrandt, 2000). First, construction projects are large and technically complex and they involve a combination of specialised skills. Thus, the teams are not only large but are also multi-disciplinary and the members are from several different organisations. Today’s large projects are also multi-cultural. Second, the projects are typically expensive and the stock of buildings represents a large proportion of a nation’s savings. Thus, the quality of the built product is of the essence. Third, the projects take a long time to complete and involve a large number of discrete activities, which increases the certain time-related risks and exacerbate problems with communication, co-ordination and the ability to manage a wide range of risks. Finally, the projects and the constructed product have serious implications for the health and safety of the workers involved, as well as the general public. Thus, due care, diligence and expertise are necessary safeguards.

Developing countries have an even greater need for leadership in construction. First, developing countries report more project performance deficiencies, such as cost and time overruns, poor work quality, technical defects, poor durability, as well as inadequate attention to safety, health and environmental issues (see, for example, Ofori, 2007). Second, the project management in these countries is fraught with many problems, due to the nature of the industries and their operating environments. In developing countries, the importance of effective management for stakeholders in construction projects is most evident in international projects, which are commonly large and complex projects (Ofori, 2003). On such projects, the teams are invariably multi-cultural, which underscores the need for leadership skills. Third, because the constructed product is critical to long-term national socio-economic development in developing countries, poor performance on construction projects has even more adverse implications. Finally, the clients, end purchasers, users and other stakeholders of construction in these countries are unaware of aspects of construction. This finding implies a need for professionalism among the construction project participants and a dedication to meet the objectives and aspirations of the stakeholders in the most innovative, imaginative and value-adding manner for the benefit of the client and all concerned. Thus, leadership should be a key feature in construction, as exemplified by its projects. In the next section, the critical need for effective leadership in the construction industries of developing countries is discussed further.

The Need for Leadership in Construction Industries of Developing Countries

As mentioned above, construction industries in developing countries face formidable challenges. In a study on the competitiveness of the industry in Indonesia, Budiwobowo et al. (2009) found that the internal features of the construction industry, which they termed “factor conditions” of the construction cluster, were not highly rated for effectiveness. The 17 conditions were as follows:


	geographical condition,

	labour productivity,

	level of technology for product development,

	level of technology for business processes,

	level of technology for construction plants and equipment,

	quality of education,

	flow of technology from higher educational institutions,

	institutions for transfer of technology,

	collaboration for technology development,

	codes and standards for the construction industry,

	implementation of policies,

	role of professional associations,

	role of construction associations,

	role of construction services board,

	role of government,

	role of higher educational institutions, and

	availability of basic infrastructure.


It is pertinent to note that all of the factors were rated 3.0 (on a scale of 1 to 5, where 1 = very poor and 5 = very good), except for the flow of technology from higher educational institutions and the role of higher educational institutions, which were rated at 2.0. Thus, practitioners in Indonesia view research and its application in the construction industry as having little relevance and impact. The study also found that the operating environment of the industry is unfavourable. The three attributes for “related and supporting industries” were all rated 3.0. These attributes included completeness of the supporting industries, quantity of the supporting industries and competitiveness of the supporting industries. Therefore, the construction industry participants in Indonesia perceive that it has major weaknesses and as a result, local enterprises and professionals cannot compete with their foreign counterparts. Thus, the former cannot take advantage of the favourable market conditions in the industry, which were noted in the study. It is striking that in this study leadership was not a feature highlighted for Indonesia’s construction industry.

Alinaitwe (2009) found the following top ten barriers to implementing lean construction in Uganda: inputs exactly when required, infrastructure in transportation and communication, capability of teams to maintain alignment with other teams, certainty in the supply chain, steady prices of commodities, reward systems based on teams’ goals, buildable designs, participative management style for the workforce, parallel execution of development tasks in multi-disciplinary teams and accurate pre-planning. It is evident that most of these barriers can be effectively addressed with good leadership.

Even where practitioners are asked unambiguous questions on leadership, they ranked its importance at a low level. For example, in a study in Palestine, “leadership and motivation” was ranked as low as 17th in a list of 20 “skills important to contractors” (Enshassi, Mohamed and Ekarriri, 2009). The top-ranked skills were decision making, problem solving, financial management, project management, administration, risk taking, organisational, creativity, planning and goal setting, as well as delegation. Among clients, “leadership and motivation” were equally ranked at 12th among 21 important skills. The skills ranked above leadership were planning and goal setting, decision-making, problem solving, project management, financial management, attitude, administration, organisational, creativity, communication, negotiation and risk-taking.

From the discussion so far, the many levels of the construction industry clearly need leadership, especially in developing countries. First, at the industry level, there is a need for strategic leadership and championing continuous industry development and improvement. Second, the professional institutions and trade associations require effective leadership to ensure the development of member expertise and professionalism. Third, the construction companies must be led with competence and innovation considering the formidable challenges within the construction industries and their operating environments. Finally, leadership is key at the project level.

Research on Leadership in Construction

Many authors suggest that research on leadership in the construction industry is highly insufficient. Certain such authors include Keegan and Hartog (2004), as well as Chan and Chan (2005). Toor and Ofori (2008b) review leadership research in construction management literature and provide a chronological account of the key developmental phases. These researchers note that leadership research in construction dates back to the 1980s, when researchers began to examine leadership orientation and its influence on the effectiveness and performance of construction managers (see, for example, Bresnen, 1986). During the 1990s, leadership research in construction tended to focus on leadership style (Rowlinson, Ho and Ph-Hung, 1993; Dulaimi and Langford, 1999), attributes and behaviours (Muir and Langford, 1994; Zimmerer and Yasin, 1998). In this decade, the trend in construction leadership studies has shifted toward transformational leadership (Chan and Chan, 2005), power issues (Liu and Fang, 2006), cross-cultural issues (Toor and Ogunlana, 2008), leader emotional intelligence and leadership development (Skipper and Bell, 2006b). Studies on leadership behaviours, traits and styles in construction are still common (see Wong, Wong and Li, 2007; Songer, Chinowsky and Butler, 2006).

In one of the few works on construction leadership in a developing country, Limsila and Ogunlana (2008) found that transformational leadership is the major style for construction projects in Thailand. They found that transformational leadership generated better leadership outcomes than either the transactional or laissez-faire styles. Transformational leadership produces higher work quality and volume, as well as creative problem-solving by subordinates.


In addition to the adverse comments on the low volume of construction leadership research, the depth and variety of the studies and the approaches adopted have also been criticised. For example, Dulaimi and Langford (1999) argue that leadership studies on the construction industry primarily investigate the motivational factors and personal characteristics of project managers, even though researchers on leadership now argue that it is a multi-level and multidimensional phenomenon (see Yammarino et al, 2005; Avolio, 2007). Toor and Ofori (2008b) note that in the last decade there has been an increase in empirical leadership studies on the construction industry. However, much of the work is quantitative and focused on the behavioural dimension of leadership. Most of the studies lack depth in the methodology and analyses. There is an absence of empirical studies on construction using certain new concepts, such as ethical leadership, authentic leadership and servant leadership.

There are several reasons for the relatively low volume of work on construction leadership and two reasons are outlined here. First, social scientists undertaking research on leadership are uneducated on the construction industry (Langford et al., 1995) and the rich opportunities it offers for significant studies. Second, because the construction industry has tended to focus on management of projects and organisations, it has not stressed the importance of leadership, thus, the subject has not emerged as a worthwhile study. Finally, few researchers have the necessary skills and (in most countries) adequate funding for such work (Chinowsky and Diekmann, 2004).

Construction leadership has recently seen an increase in the level of interest and volume of works. Several developments suggest a bright new era for research on construction leadership. First, the CIB Task Group 64 Leadership in Construction investigated construction leadership in 2006–2010. This group’s objectives were as follows: to establish an international group to identify the issues facing construction leadership and to research the state of construction leadership and barriers for development, to broaden the current research of construction leadership issues by involving industry representatives and experts from different regional background and to raise the awareness of leadership issues within the construction industry and of the need for further research in this area (CIB, 2006). Second, dedicated journals have emerged, such as Leadership and Management in Engineering (published by the American Society of Civil Engineers) and Engineering and Construction Leadership. Third, streams of sessions devoted to construction have been included in major leadership conferences, such as the Second Biennial Gallup Leadership Institute Summit, Washington, DC in 2006. Finally, research centres dedicated construction leadership studies have been established worldwide (one example is the Centre for Project Leadership at Columbia University).

Leadership Development

There has been a long debate on whether leaders are born or developed. However, the current consensus appears to be that certain traits that are considered desirable for leaders in certain contexts may be naturally endowed, one can develop some, if not most, leadership attributes and capabilities through appropriate structured interventions. Thus, there have been attempts to study how leaders develop to aid in formulating these interventions. Avolio (2007) noted that leadership can be better understood by researching when, where and how it is activated and how it makes a difference in team performance and process effectiveness. In their initial authentic leadership development concept, Luthans and Avolio (2003) stress the need to construct “taxonomies of trigger events” that promote positive leadership development. Such events may include influential role models and various significant others in one’s life, events and experiences, as well as social institutions that influence one’s behaviour (see also Avolio and Luthans, 2006). Similarly, others researchers, such as Rothstein et al., (1990) suggest that a leader’s personal history, trigger events, experiences at work, as well as personal and organisational factors may be potential antecedents to their emergence and effectiveness as leaders. The biographies of several political and business leaders have shown that challenges, struggles, obstacles, crises and dilemmas also aid in honing a potential leader’s talents (see Shamir et al., 2005). Exploring the antecedents also clarifies the contextual variables that play a mediating role in leadership development and emergence.

Leadership development is still a fledgling field that lacks a clear theoretical framework and the work is retrospective, although certain recent works are based on narratives (Sparrowe, 2005) and life stories (Shamir and Eilam, 2005; George and Sims, 2007; George et al., 2007) as important perspectives on leadership emergence and influence.

LEADERSHIP AND CONSTRUCTION INDUSTRY DEVELOPMENT

There is much need for leadership in construction industry development. The CIB Task Group 29 (1998: xiii) defined construction industry development as follows:


Construction industry development is a deliberate and managed process to improve the capacity and effectiveness of the construction industry to meet the national economic demand for building and civil engineering products and to support sustained national economic and social development objectives.

Construction industry development promotes: (i) increased value for money to industry clients as well as environmental responsibility in the delivery process, (ii) the viability and competitiveness of domestic construction enterprises and (iii) optimisation of the role of all participants and stakeholders through process, technological, institutional enhancement and through appropriate human resource development.



Table 1 considers the components of construction industry development suggested by Ofori (2011), as well as the relevance and merits of leadership in realising these components. In reviewing the lessons from industry development programmes around the world, Miles and Neale (1991) identified “strong and knowledgeable leadership” (p. 207) as the leading factor in success (among the six they outlined).

Among the definitions and characterisations of leadership considered above, Bennis’ definition (1989: 65), “The capacity to create a compelling vision and translate it into action and sustain it“, appears most apt to construction industry development. It is possible and, arguably, desirable to consider construction industry development through the prism of authentic leaders. To realise the goals and objectives for construction industry development in poorer countries, championing industry development is a critical element. It is important to develop authentic leaders and followers to set the vision for improving construction industry performance by enhancing its capacity and capability in each country concerned. These leaders and followers should tackle the task of realising this vision with heart, tenacity, a sense of hope and self-transcendence.


Table 1. Leadership and Components of Construction Industry Development



	Component
	Potential of Leadership
	



	
	Necessary Action
	Leadership Tasks



	Technology development
	Appropriate research and development to develop locally suitable technologies and foster innovation, transfer and diffusion of technology
	Strategy formulation (including identification of need), monitoring, feedback and review



	Corporate development
	Fostering the continuous growth and prosperity of contracting and consulting firms in the construction industry, formulating and implementing programmes for developing construction enterprises
	Effective corporate leadership, including strategy formulation and implementation, continuous business development, formulation and implementation of national policies, monitoring and feedback



	Institution building
	Building professional institutions and trade associations, creating umbrella groups for these entities to provide a common voice in the construction industry and establishment of a dedicated industry development agency
	Leading the institutions to be a force for progress, engendering ethics and professionalism, strategy and policy formulation for collective championing of industry development



	Materials development
	Development of appropriate materials and components for economic, environmental, social and technical sustainability
	Similar to and to be coordinated with technology development



	Human resource development
	Visionary identification of human resource needs in relevant areas and expertise levels and coordination of programmes to realise such requirements
	Effective coordination of the government, industry and academic institutions, engendering a spirit of excellence



	Documentation, procedures and practices
	Formulation of appropriate contract documentation with fair and equitable terms, adoption of procedures based on good practice rather than history
	Collective leadership to develop appropriate documents and procedures for mutual benefit



	Operating environment
	Development of a conducive operating environment for the construction industry that facilitates the performance of firms and individuals, fosters corporate growth and enables the construction industry to play its role in national development
	Collective leadership to influence the development of a facilitating environment including educating other sectors on the construction industry and its needs



RESEARCH AGENDA

Table 2 relates the relevance of leadership to the efforts to tackle research topics in the W107 research agenda that were published in the TG29 progress report in 2001 and answers the following questions. What are some key relevant issues? What is the relevance of leadership to these issues? An agenda for research on leadership and its development in developing countries is presented next. The agenda is followed by an agenda for research on construction industry development.


Table 2. Leadership and the W107 Research Agenda



	Research Topic
	Potential of Leadership



	Poverty alleviation through construction
	Construction providing maximum stimulus to other sectors of the domestic economy, using construction to generate maximum local without sacrificing efficiency, productivity and quality, as well as providing opportunities for well-paying jobs in construction and related sectors



	Sustainable construction in the context of developing countries
	Designing constructed items and planning construction activity to ensure that the process and its products are sustainable in broadly defined terms



	Project performance
	Improving the performance on all construction projects to meet the entire range of clients’ objectives and all stakeholder aspirations



	Safety and health in construction, including community health and especially the relationship between construction and HIV/AIDS propagation
	Construction is physically demanding and involves some danger and the sites may propagate diseases such as malaria, the workers may also spread HIV/AIDS in the localities surrounding the construction sites.
Leadership is needed to protect workers on construction projects, people in the vicinity of these projects, users of the completed facilities and the general public from possible hazards from construction activity



	Implications of privatisation for construction enterprises and practitioners in developing countries
	Privatisation involves long-term risks for all parties involved. Firms in developing countries must build up their capacities and capabilities to undertake such projects.
Leadership is needed to development appropriate privatisation programmes and policies to meet the national needs while providing opportunities for long-term domestic industry growth



	Merits of a central agency for managing construction industry development in developing countries and potential of regional groupings of such national agencies
	Industry development agencies can provide leadership and champion continuous performance enhancement in the construction industry.
Leadership is needed to establish the case for such central agencies in managing construction industry development and to learn from the experiences of existing or defunct agencies



	Implications of globalisation for local enterprises in developing countries
	Firms and practitioners in developing countries should prepare to avoid the adverse impact of globalisation and take advantage of its positive aspects. Leadership at many levels is required for this endeavour.



	Application of information technology for construction in developing countries
	Construction professionals in developing countries should acquire the expertise to apply the tools available from the information and communications technology revolution in all relevant aspects of their work.
Leaders should champion the establishment of a national strategy to facilitate the application of information and communication technology in construction.



	Appropriate construction management and economic techniques for developing countries
	Developing construction management and economic techniques and tools that consider the context of developing countries



Source: Ofori (2001)

Agenda for Leadership

It is evident from the discussion that more work is required for construction leadership in developing countries. Possible subjects for construction leadership development in developing countries are now considered.


	How relevant is leadership to the role that the construction industry must play in the efforts to address the particular problems of developing countries, such as attaining the Millennium Development Goals (MDGs), which include poverty alleviation, reducing infant and maternal mortality and improving housing and sanitation for slum dwellers?

	How important is leadership to the tasks facing the construction industry in developing countries, such as improving performance on projects, dealing with acute resource constraints, providing work opportunities, developing the small and medium enterprises and realising the potential of the informal sector?

	What is the role of leadership for the construction industry operating environment in developing countries, which include such features as a vacuum in regulation enforcement, a lack of appropriate and enabling policies, as well as poor development of physical infrastructure and supporting industries?

	What type of leadership is suitable for construction projects in particular developing countries?

	For construction leadership development in developing countries, what are the most effective approaches? What are the roles of government, industry and educational institutions?


Agenda for Industry Development

It is necessary for researchers on construction in developing countries to contribute to change in the broad area of the construction industry and, more importantly, to mainstream knowledge in their relevant fields. To this end, researchers working on this area should endeavour to enhance the quality of their work.

Studies should focus on contemporary issues, such as stakeholder management, information technology (with a concentration on new aspects such as building information modelling [IBM]), strategic management and innovation. Further, studies should consider these issues in the context of developing countries and how they relate to leadership and its development.

It is necessary to discern the interrelationships and integration among the key factors to explore synergies through combinations of the relevant and most compatible factors.

Developing countries differ greatly. It is necessary to find cogent categorisations in construction industry development to make appropriate and viable proposals for improvement and prioritise the key factors for various groups of countries.

CONCLUSION

Leadership has been studied by many philosophers, historians, political scientists and management authors and there is a large and growing volume of literature on leadership. Many constructs for leadership have been developed. Certain frameworks for formulating interventions that can be used to develop leaders have been proposed. Leadership is critical to construction projects, management of such enterprises and industry development as a whole. The recent surge of interest in construction leadership research is encouraging because there is gap in studies on leadership and its development, especially in developing countries.

The authentic leadership construct appears to encompass too many “positive” elements and seems to be too good to be realistic. However, it is the most suitable construct for construction industries in developing countries where vision is critical, hope, dedication and tenacity are needed, human relationships matter, doing things with the heart is important and the different (and often conflicting and competing) interests of many stakeholders must be considered in all endeavours.

Authentic leaders and authentic followers are critical to construction industries in developing countries. These leaders can make a difference at many levels, including, perhaps most importantly, the strategic level in the continuous development of the construction industry.
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Abstract: Stakeholders of the Malaysian construction industry produced a Construction Industry Master Plan to chart the strategic direction for the industry for a ten-year period between 2006 and 2015. The objectives of this paper were to review the recommendations of the master plan using the Balanced Scorecard approach, to develop a performance management framework for the construction industry and to propose a set of performance measures to allow stakeholders to monitor the progress of the implementation of the master plan in achieving its strategic aims. The Balanced Scorecard approach was used to evaluate the critical success factors, strategic thrusts and recommendations to ensure that the master plan presents a balanced view to enhance the industry’s competitive standing. The review revealed that the recommendations generally address all four Balanced Scorecard perspectives but lacked focus on customer relationships in the customer perspective and customer management in the Internal Processes Perspective. Additional recommendations are suggested to address these gaps. A list of key performance measures for the Malaysian construction industry has been selected by linking each strategic thrust with the relevant performance measures.
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INTRODUCTION

A decline in the performance of the Malaysian construction industry in 2004–2006 has presented an opportunity for the industry to examine its strengths and weaknesses and to chart future directions towards strengthening its foundations to face future challenges. Towards the end of 2007, the Malaysian Construction Industry Development Board (CIDB) published a ten-year Construction Industry Master Plan (CIMP) (CIDB, 2007) for the construction industry to be implemented from 2006 to 2015 with the objective of refocusing the strategic position and charting the future direction of the industry. Through its strategic thrusts, recommendations and action plans, it was intended to provide industry stakeholders with a clear direction to convert the industry into one that is more sustainable, delivers high-quality products and related services, is performance-oriented and has an improved image. The main driver for the strategic plan was an average annual growth for the industry of only 0.7% during the period between 2000 and 2007, compared with an average annual gross domestic product growth of 5.5% over the same period. There were concerns that the construction industry, which is a major pillar of industrialisation and a major contributor to economic growth, was not performing at its best and was thus unable to meet the dual challenges of open markets and greater global competition. Procurement methods and practices, construction methods, planning and building plan approval procedures were some of the key areas that were identified as deficient. The availability of cheap foreign labour had previously encouraged the industry to adopt labour-intensive construction methods as opposed to more productive capital-intensive technologies. This has led to low productivity levels, unsafe and unhealthy practices, low quality and a general lack of interest among the local workforce in joining the construction industry (CIDB, 2007).

It can be argued that the CIMP, which consists mainly of a strategic plan and the efforts carried out by the CIBD in leading the implementation of the recommendations constitute only the initial parts of a business process improvement program. Common business process improvement program methodologies [e.g., the Shewhart Cycle (Shewhart, 1986) and the Deming Cycle (Deming, 1986)], include a “check” or “measure” dimension to ensure that the outcomes of the new processes are measured and compared against the expected results to ascertain any differences. The aim of this paper is primarily to address the lack of a system to “measure” the outcomes of the initiatives suggested by the CIMP. This process of determining performance measures is achieved by first reviewing the CIMP to ensure that the proposed initiatives address all aspects of industry performance. The second objective is to translate the CIMP thrusts and recommendations into a performance management framework that can act as the basis for industry stakeholders to recognise the linkages between these initiatives and the outcomes. The third objective is to derive a set of performance measures to gauge the performance of the construction industry over a range of activities so that stakeholders can monitor the construction sector’s progress towards achieving its stated goals.

This paper is therefore divided into two main sections: the development of a performance measurement framework and the selection of appropriate performance measures.

DEVELOPMENT OF A PERFORMANCE MEASUREMENT FRAMEWORK

Over the last few decades, many performance measurement frameworks have been suggested and adopted for the purpose of improving performance. Good overviews of performance measurement frameworks in construction along with discussions and critiques of their deficiencies can be found in Kagioglou, Cooper and Aouad (2001), Bassioni, Price and Hassan (2004) and Costa et al. (2006). These frameworks include performance measures that can be implemented at the project, company or industry level, where the measures for the project perspectives are subsets of the measures for the company’s performance and the aggregation of company measures evolve into measures for the industry. Kagioglou, Cooper and Aouad (2001) extended the framework for an organisation to the construction industry by adding “project” and “supplier” perspectives. Bassioni, Price and Hassan (2004) reviewed the three main performance measurement frameworks in the UK construction industry – the key performance indicators (KPI), Balanced Scorecard and the EFQM Excellence Model – and highlighted a range of issues that require further research. These include how existing performance measurement systems interact with newly developed systems, the setting of targets and standards for performance measures, the aggregation of measures, hurdles to implementation and the use of performance measures to take managerial action. Some of these concerns were addressed in an article by Costa et al. (2006), which highlighted the role of performance measurement in enabling a company to benchmark its performance against that of other similar organisations in key business activities.

The choice of a theoretical model in this study was driven primarily by the availability of published sources of information and a good record of application across a broad range of industries rather than a rigorous review of the applicability of the various models. Kaplan and Norton’s (1992) Balanced Scorecard (BSC) concept was selected to examine the coverage of the proposed strategic thrusts of the master plan across the traditional areas of financial performance, customer satisfaction, internal processes and innovation and improvement activities. The review, which is conducted across four broad perspectives, is expected to provide information on the uniform coverage of these perspectives and identify potential gaps. The BSC approach, which is built on the cause-and-effect relationship between the four perspectives, is then utilised to link the strategic thrusts to the operational performance described in the master plan.

The Balanced Scorecard Approach

The BSC approach, first introduced by Kaplan and Norton (1992), has been widely adopted by many companies and is viewed by researchers as a strategic management tool in developing a performance management system. It has been recognised that traditional financial measures do not predict an organisation’s future performance as financial measures are lagging indicators that are targeted at past performance. By including non-financial measures, the BSC attempts to provide managers with more relevant information than that provided by financial measures about activities they are currently managing.

The BSC suggests that an organisation’s ability to create value in the future will be driven by four major perspectives: financial, customer, internal process and learning and growth. In brief, the BSC describe the knowledge, skills and systems that employees will need (their learning and growth) to innovate and build the right strategic capabilities and efficiencies (the internal processes) to deliver specific value to the market (the customers), which will eventually lead to higher shareholder value (financial).

Following on the initial approach, which attempted to identify specific measures from a broader perspective, Kaplan and Norton (2004) further suggested creating a Strategy Map, which emphasised the linkages among these four perspectives. The BSC approach has evolved from a measurement system to a communication system that provides a one-page graphical representation of what an organisation must do well in each of the four perspectives to successfully execute a strategy (Niven 2006). A strategy map embeds the different items on an organisation’s BSC into a cause-and-effect chain, connecting the desired outcomes with the drivers of those results. The next section describes how the map is built from the top down, starting with the strategic vision and then charting the routes that will lead to achieving the vision.


Review of the CIMP Initiatives and the Development of the Strategy Map

Although the BSC was primarily developed to motivate and measure business performance, the methodology has been implemented in numerous other areas such as information service (Peinaar and Penzhorn, 2000), hospitals (Tjahjadi, 2007), materials processing (Michalska, 2005) and research organisations (Mettanen, 2005). Applications of the BSC in the construction industry include the use of the framework for evaluation quality assurance (Landin and Nilsson, 2001), safety (Mohamed 2003) and information management (Stewart and Mohamed, 2003). Kagioglou et al. (2001) applied the BSC to construction firms and added “project” and “supplier” perspectives for the industry, arguing that the original four perspectives did not adequately cover the activities of these construction firms. The BSC approach for an organisation typically starts with a financial strategy for increasing shareholder value. To extend this approach from a single organisation to the construction industry, the focus was shifted from increasing shareholder value to fulfilling stakeholders’ requirements. Stakeholders require the industry to provide greater value for customers, enhanced benefits to the national economy and increased profits for construction companies. On a strategic level, the BSC translates the industry’s mission and strategy into a comprehensive set of performance measures that provides the framework for strategic and management systems.

The construction industry master plan advocated eight critical success factors to establish an innovative, sustainable, professional, profitable and world-class construction industry in Malaysia. The master plan outlined seven strategic thrusts, which contained a total of 21 specific recommendations to fulfil the described vision and mission. In addition, eight critical success factors, elements that are imperative to successfully achieving the strategic thrusts and strategies, were identified in the master plan as essential because the vision’s success depends on these factors (refer to Figure 2). A synopsis of the master plan and a summary of the recommendations are available from the CIDB-CIMP portal http://www.cidb.gov.my/cimp/index.php.

In this section, the strategic thrusts, critical success factors and recommendations of the master plan were reviewed against the four perspectives of the BSC by answering the four associated questions to determine if the master plan addressed all of the critical performance areas in a “balanced” approach. The eight critical success factors and the seven strategic thrusts were mapped to the four BSC perspectives, as shown in Figure 3, while the more detailed recommendations were visually transposed in Figure 4.

In the financial perspective, Kaplan and Norton (1992) suggested that companies have two basic levers for their financial strategy: revenue growth and productivity. The former includes increasing revenue from new markets, new products and new customers and increasing value to existing customers through cross-selling or bundling of products. The revenue growth strategy for the industry calls for the government to continue to invest in national development projects to support socioeconomic growth (CSF7), greater spending on maintenance and exporting construction products and services by offering total solutions (construction technology and financing) to overseas clients (ST7). Enhanced productivity is typically achieved by either simply reducing costs or developing new construction methods or production techniques. This theme is described in the first strategic thrust, integrating the construction industry value chain to enhance productivity and efficiency (ST1) and the development of new construction methods (ST5) and improving human resource capabilities and capacities (ST4). There is no mention of a clear productivity strategy for improving the industry’s cost structure or using assets more effectively in the master plan.
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Figure 1. The Four “Balanced” Perspectives of the BSC (Adapted from Kaplan and Norton, 1992)



Although strategic thrust one included an initiative to enhance procurement strategies to increase value to construction clients (e.g., adopting a the partnership approach and seeking “win-win” collaborations), the action plan seems to focus mainly on internal processes such as recommending the use of standard contract form and resolving non-payment issues with the introduction of a Payment and Adjudication Act.
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Figure 2. The Seven Strategic Thrusts and Eight Critical Success Factors That Form the Basis of the Strategic Master Plan (CIDB 2007)
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Figure 3. Proposed Strategy Map of the Critical Success Factors and Seven Strategic Thrusts
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Figure 4. Allocation of the 18 Recommendations and Three Enabling Recommendations Among the Four BSC Perspectives



In the customer perspective, the value proposition to construction industry clients is focused on only two parameters – quality (ST3) and image (ST2). It defines how the sector attracts, retains and deepens relationships with its customers. The value proposition is crucial because it helps the sector connect its internal processes to improved outcomes with its customers. The master plan has specifically put in place a strategy to improve quality through ISO certification and accreditation and the tightening of existing standards. The industry intends to improve its image by enhancing the professionalism (CSF8) of the industry with stricter registration requirements for contractors, greater specialisation and tighter monitoring of contractor performance. However, the overall customer strategy as described in the master plan lacks emphasis on the availability, range and functionality of the products offered and the quality of the relationships with customers. The construction sector has historically competed on the basis of price and would certainly need to pursue a strategy of developing partnerships with its customers, developing operational excellence or achieving product leadership. The industry will certainly benefit by encouraging a greater degree of partnering not just between the client and the contractor but, more importantly, along the entire construction value chain.

Once the industry has a clear picture of its customer and financial perspectives, it can then determine the means by which it will achieve the differentiated value proposition for customers and the productivity improvements needed to reach its financial objectives. The four key internal processes by which the construction industry creates value are operations management, customer management, innovation and regulatory and social processes. In the operations management area, the industry identified new construction methods (ST5), such as “industrialised building systems“, as a way of enhancing efficiency, improving quality and reducing the reliance on manual labour. To encourage greater adoption of the industrialised building system, the CIDB has formulated an IBS Roadmap 2003–2010 (CIDB 2003), which was launched in 2003 but is reiterated here in the master plan as one of the main initiatives for increasing efficiency and productivity. The government has announced the provision of incentives in the form of levy exemptions to support the adoption of IBS (MOF, 2008).

In the area of customer management, no clear strategy has been presented in the master plan to attempt to understand the needs of local or overseas customers and the value proposition that these customers will find most appealing. Attributes that construction companies might inculcate to improve their customer management processes include the following: a deep and detailed knowledge of their customers, the offer of a total solution to the client, the offer of a solution that only they can provide, the feeling that they have succeeded only when the customer has attained success and the establishment of long-lasting relationships with their clients through which they can increase their share of the client’s business by providing unparalleled levels of knowledge and solutions (Niven, 2006).

To sustain or build a competitive advantage, the industry must keep creating and bringing to market new products, services and processes. The strategy is in place to invest in research and development of innovative products and processes (ST5) in anticipation of customers’ future needs. Thus far, the discussion of internal processes has focussed on what occurs within the industry. To complete this perspective, the sector must recognise that all organisations have important stakeholders outside and beyond the industry. All construction industry organisations must strive to be good corporate citizens in the communities in which they operate, continually comply with all regulatory and social practices by adopting environmentally friendly practices and aim for a higher occupational health and safety compliance rate (ST3).

The foundation of the entire strategy is the learning and growth perspective, which defines the core competencies and skills, technologies and corporate culture needed to support the industry’s mission. The construction industry has identified that all its workers, supervisors and managers need to be highly skilled and competent and has introduced training and accreditation schemes to develop these human resources (ST4) (CIDB, 2007). The sector intends to promote the use of information technology to share knowledge and implement online planning, approval, procurement and project management systems (ST6). In the area of organisational capital, the industry has emphasised the need to enhance professionalism (CSF8) by introducing performance monitoring for registered contractors, developing a code of ethics and conducting performance assessments and benchmarking against best practices. Niven (2006) clarified that the objectives in this perspective are really the “enabler” of the other perspectives and that motivated employees with the right mix of skills and tools operating in an organisational climate designed for sustaining improvements are the key ingredients in driving process improvements, meeting customer expectations and ultimately deriving financial returns.

The mapping of the strategy into these four perspectives (see Figure 4) illustrates that the human capital, technologies and corporate culture aspects of the learning and growth perspectives are predominantly in place to support the master plan. This ten-year master plan has identified that investing in the learning and growth perspective is the foundation for future improvements in the construction industry. It is worth noting that this review has identified a number of gaps in the master plan and recommends that these be addressed if and when a review is conducted in the future. Additional recommendations to address these shortcomings include initiatives to manage the customer in internal processes, developing customer relationships in the customer perspective and developing a clear productivity strategy to improve the industry cost structure and use assets more effectively. These are illustrated as dashed boxes in Figure 4.

Strategy Maps as a Communication Tool

Upon completing the review of the master plan, a strategy map of the strategic thrusts and critical success factors is created and linked with arrows indicating cause and effect or how each attribute in the learning and growth perspective contributes to operational improvements and how these in turn translate to the satisfaction of customer requirements. Stakeholders have indicated (CIDB, 2007) that long-term value to clients, contractors, consultants, employees is the main objective of the master plan and thus should be placed at the top of the strategy map, as shown in Figure 3. Niven (2006) has indicated that some organisations passionately believe that the customer perspective should be placed at the top of the strategy map instead of the financial perspective, lending further weight to the observation that the approach of the BSC is inclined towards the customer. Continuing with the theme of using the strategy map as a communication tool, each of the strategic thrusts and critical success factors were aligned to the dimensions of each perspective to project a concise yet informative map of the strategies of the master plan. As such, the strategy map represents what the industry players must do well in each of the four perspectives to effectively execute the master plan. The arrows represent cause-and-effect relationships among the actions and objectives.

PERFORMANCE MEASUREMENT IN CONSTRUCTION

To gauge the performance of the construction industry over a range of its activities, an appropriate set of performance measures is required so that the stakeholders can monitor the industry’s progress towards achieving its goals. Previous studies (Landin and Nilsson, 2001; Kagioglou, Cooper and Aouad 2001; Mohamed, 2003; Takim, Akintoye and Kelly 2003; Beatham et al., 2004; Bassioni, Price and Hassan, 2004; Lin and Shen, 2007; Nudurupati, Arshad and Turner, 2007; Yu et al., 2007) have mainly focused on evaluating project outcomes or company performance and were implemented primarily for the contractors, consultants and managers of construction projects. Other stakeholders, such as clients, suppliers, regulatory authorities and the community were not assessed or taken into account.

This section reports on the design of the performance measurement system from the selection of performance measures to coincide with the strategy map, the determination of target levels, the identification of sources of data and a proposed implementation plan. The computation of data for the baseline year was completed previously and reported elsewhere (Chan, 2009). The availability of these performance measures will allow the CIDB, the organisation primarily tasked to implement the master plan, with a framework for benchmarking and analysing the activities of the companies that comprise the construction industry.

Review of Other National Performance Measurement Initiatives

Five performance measurement initiatives, some implemented with the intent of establishing a benchmarking programme, were reviewed with the intent of adopting some of these measures for the Malaysian construction industry: the Key Performance Indicators (KPI) for the United Kingdom, the National Benchmarking System for the Chilean Construction Industry (NBS-Chile), the Benchmark Centre for the Danish Construction Sector (BEC), the New Zealand Construction Industry National Key Performance Indicators and the performance measurement program of the Canadian Construction Innovation Council.

Following the Latham Report (DOE, 1994) and the Egan Report (DTI, 1998) in the United Kingdom, the construction industry has developed its own set of key performance indicators (KPIs) to measure its performance. The Construction Best Practice Programme (CBPP), which was government funded, is recognised as the leading organisation in the production of KPIs within the industry and has been very successful in introducing many construction companies to the subject of performance measurement. The CBPP launched its ten headline KPIs in 1998. This effort has led to the formation of Construction Excellence, a new single organisation, which aims to deliver improved industry performance, resulting in a demonstrably better built environment (Constructing Excellence, 2007).

The National Benchmarking system in Chile was developed in 2000 by the Corporation for Technical Development (CDT) of the Chilean Chamber of Construction and the Program for Excellence in Production Management at the Pontificia Universidad Catolica de Chile (GEPUC). The programme consists of two initiatives: devising and implementing performance measurements in the construction industry and establishing benchmarking clubs to compare performance. Performance indicators such as project cost and schedule deviations, subcontracting, labour efficiency, accidents, planning effectiveness, risk and productivity were proposed and computerised quantitative tools were provided for data analysis (Costa et al., 2006).

In 2006, the Benchmark Centre for the Danish Construction Sector (BEC, 2006) published a document to disseminate knowledge of their Construction Benchmarking System. The BEC, a commercial foundation established by organisations representing the entire Danish construction sector, has sufficient backing from the industry to rapidly implement this benchmarking at the national level. In August 2003, the Danish Government announced that, as part of its overall construction policy, construction benchmarking would be compulsory for projects in excess of 5 million Danish crowns (DKK). Since July 2005, Danish construction companies have had to present KPIs for previous projects if they wish to undertake construction projects for the Danish State.

The New Zealand Centre for Advanced Engineering (NZCAE, 2007) embarked on a pilot project in 2005 to develop and launch a national set of KPIs for the New Zealand construction industry. This was implemented because countries such as the UK have been able to demonstrate their year-on-year industry performance via a set of nationally recognised and supported KPIs. KPIs are used in the industry to provide a measurement framework for partnering and framework contracts, to provide evidence of best value in public procurement, to provide measures other than price to support procurement decisions, as a marketing tool, to meet the requirements of the ISO9001 quality management system and to provide a health check as part of a continuous improvement programme.

A study was initiated in 2005 by the Canadian Construction Innovation Council to support the measurement of the performance of the Canadian construction industry. The measures were established to cover aspects of cost, time, scope, quality, safety, innovation and sustainability and were selected to support benchmarking at the project, organisation and industry levels. A recent report on a pilot study (Rankin et al., 2008) indicated that, while cost, time, scope and safety information was readily available, the information for quality innovation and sustainability was not. The preliminary results were expected to become the basis of a broad benchmarking program.

These reviews have indicated that performance measures for the construction industry should include a combination of metrics for projects (time and cost target, quality, customer satisfaction), companies (profitability, turnover, return on capital) and the industry (safety, growth, labour productivity, innovation, training, construction demand).


Performance Metrics and Proposed Targets

The list of performance measures was selected to reflect the strategic thrusts in each of the four perspectives to ensure that the measures are explicitly linked to the strategy. A number of measures from other initiatives that were effective were included in this list. These measures are presented in line with the four BSC perspectives in Table 1.

These measures were defined and sources of data were identified and computed for the 2006 base year. A target was set for each measure by reviewing the derived data against benchmark data from other countries.

Implementation Issues

Based on the attempt to derive measures for the Malaysian construction industry and the review of the performance measurement and benchmarking initiatives in the UK, Chile, Denmark, New Zealand and Canada, some key issues for the design and implementation of these systems are apparent. First, the establishment of an industry-wide performance measurement system and incorporation of those measures into the entire industry requires a fairly intense effort. The responsibility for data collection, processing and analysis is not well defined at this stage, although existing sources of data have been identified. The implementation of this initiative demands a joint effort from several government agencies, construction clients, individual construction companies, research institutions and industry organisations. Several issues regarding the lack of data and inconsistencies in some published information have surfaced: (1) there is no published data for some measures (project cost and time predictability, labour productivity, contractor performance, approval time, client satisfaction, training and staff turnover), (2) the number of workers in the construction industry was reported as 400,000 in the Survey of Construction Industries 2005 (DOS, 2006) but recorded as 800,000 in the Labour Census Report 2004 (DOS, 2008), although both documents were published by the same organisation and (3) the small number of samples for some parameters would not give a representative report of the actual performance. The requirement for a consistent, accurate and validated set of data from reliable sources cannot be over-emphasised.

In the discussions that followed from the presentation of the early draft of the performance measures, it became apparent to the CIDB that the responsibility to overcome these shortcomings falls within their efforts to implement the master plan. Significant efforts would have to be expended to convince the industry stakeholders to report the necessary project and company information to the CIDB. Presently, the regulations only require the registered construction companies to supply the following information: project values when projects are awarded, company certifications and worker training, accreditation and registration. Additional information regarding productivity, company profitability, project performance, customer satisfaction and staff training and turnover will be required to ensure that the performance measurement program is carried out effectively and successfully. An excellent example of a mature program for reporting key performance indicators and benchmarking initiatives in the UK is reported each year in Construction Statistics Annual (ONS, 2009).


Table 1. Proposed List of Performance Measures, Sources of Data and Suggested Targets
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Although a range of measures has been proposed, the list is by no means complete or exhaustive but a balance between expedient implementation of the initiative and the measurement of many parameters. The draft list of measures has been designed to cover all four perspective of the balanced scorecard with equal weight. As discussed above, the measures in the financial and customer perspectives are all lagging measures or outcomes, whereas the measures in the internal and learning and growth perspectives help identify improvement opportunities and point towards management interventions. In parallel, the list of measures for the industry necessarily encompasses measures derived from both projects and companies, as construction is a project-oriented industry in which each project is unique in terms of design, site conditions, team members and suppliers. This list of measures shall be reviewed periodically to ensure that the measures remain relevant to the appropriate perspectives and that the data remain comparable with those obtained from different countries.

In general, the successful implementation of this performance measurement initiative will lead to the development of benchmarking initiatives in which project, company and industry performance are compared against the best performances in other sectors of the economy and/or other countries. In the final analysis, a performance measurement system is of no value if it is not used as a guide to management decisions. The feedback loop and consequent decision making based on these measures are necessary to convert the measurement system into a management system. Failure to take action and manage with data will severely curtail the potential for achieving performance improvement.

CONCLUSIONS

A review of the strategic initiatives of the construction industry master plan to transform the industry into a “world-class, innovative and knowledgeable global solution provider” has been conducted by adopting the BSC approach. This study has pointed out that the critical success factors and strategic thrusts have covered all four perspectives of the BSC with a strong emphasis on the Learning and Growth perspective but are deficient in their focus on customer management. Additional recommendations to cultivate customer relationships and execute internal processes to acquire and deepen an understanding of customer requirements are suggested. A strategy map of the critical success factors and strategic thrusts clearly illustrates the cause-and-effect relationships between each thrust within the four perspectives. The link between developing employee capabilities and greater innovation, improved building quality, and, eventually, increases in productivity can be clearly seen in the strategy map. Another chain of cause-and-effect between acquiring customers and enhancing customer intimacy, leading to growth in the bottom line, is suggested. The proposed strategy map describes how the industry will achieve its desired outcome of satisfying customers, employees and stakeholders.

A draft list of key performance measures for the Malaysian construction industry has been identified with a clear association between the strategic thrusts and the performance measures. Data for the 2006 base year were derived from various sources and have been presented here to serve as the basis for future comparisons.


The CIDB will be expected to play a central role in this performance measurement framework. A large number of performance measures are not currently available and will have to be determined by surveys conducted by the CIDB.

Possible subsequent tasks or enhancements to the performance management framework include cascading the BSC down to each and every organisation in the construction industry to ensure that all stakeholders are pursuing goals that are consistent with the achievement of the CIMP strategy. Additionally, the BSC can be used to effectively drive the strategic allocation of resources by the CIDB or other implementation agencies.
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Abstract: After completing the two phases of preliminary research, this paper reports major findings that are directed towards two primary objectives. The first is to assess numerous research findings on the challenges of the African Infrastructure Sector (AIS) that are not currently being employed by various academic and research institutions. The second is to clearly identify the primary factors that contribute to the disconnection between the research findings and the implementation of innovation in the sector. This paper reports that most of the challenges have solutions that have been provided in various documents, while the majority of the challenges that necessitated these research projects continue to negatively affect the AIS. This paper aims to initiate a debate on the need to re-examine the currently existing research findings and convert them to an applied form that is ready for use by practitioners and policy makers. A variety of methods and techniques was used to gather the information contained in the paper, but the primary methods used were reviewing work from researchers across the world regarding the implementation of research findings, reviewing previously published research results on the challenges facing the AIS and semi-structured interviews with senior researchers and policy implementers in randomly selected African countries. The findings of these studies strongly suggest that researchers within these countries continue to present their findings at various forums but that very little of the research is translated for implementation. A number of causes of this situation are identified herein and recommendations for addressing the challenges are given.
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INTRODUCTION

According to the New Partnership for Africa’s Development (NEPAD), the poverty and disorganisation of the African continent stand in stark contrast to the prosperity of the industrialised countries (UNCTAD, 2001). The continued marginalisation of Africa from the globalisation process and the social exclusion of the vast majority of its peoples constitute a serious threat to global stability. At the heart of the African dilemma, argues Todaro (2000), is an inexorable economic decline, a drop in the per capita income, a rapid increase in the population size, the loss of export revenues, the curtailment of foreign investment, the destruction of fragile ecosystems, and the inability of many countries to feed their people or meet other basic human needs. Moyo (2009) argues that African Private Equity investments have a steady record, reportedly yielding approximately 30% over the past ten years, but the overall picture in terms of trends in Africa continues to be a problem. She further argues that,


with an average per capita income of roughly US$1 a day, sub-Saharan Africa remains the poorest region in the world. Africa’s real per capita income today is lower than in the 1970s, leaving many African countries at least as poor as they were forty years ago. With over half of the 700 million Africans living on less than a dollar a day, sub-Saharan Africa has the highest proportion of poor people in the world – some 50% of the world’s poor.



The preliminary NEPAD document calls for the reversal of this situation by changing the relationships that underlie it (UNCTAD, 2001). The document argues that Africans are not appealing for the further entrenchment of dependency through aid or marginal concessions. The NEPAD objectives are relevant to all African industries, including infrastructure industries.

The reversal of the situation in Africa requires a number of initiatives across all industries and sectors. One of the reversal initiatives is to address various challenges that affect the African Infrastructure Sector (AIS). There is sufficient evidence to suggest that various experts and researchers across the AIS have proposed a number of solutions to these challenges, but their proposals do not appear to be leading to any significant initiatives to implement them. This paper focuses on the AIS and critically examines the “research results implementation” issues.

This paper is a follow-up to previous papers by Rwelamila (2009a, b), which focused on the Southern Africa Development Community Infrastructure Sector (SADCIS) and the Eastern and Southern Africa Infrastructure Sector (ESAIS). This paper reflects on numerous research findings on the AIS challenges that are being unused at various academic and research institutions, while the majority of the same challenges that necessitated these research projects are causing conflict in the AIS. This paper takes a closer look at the various research themes of the challenges facing the AIS and the solutions proposed towards a productive, practicing AIS. Furthermore, it reports the results of semi-structured interviews with senior AIS researchers and policy implementers in Algeria, Egypt, Ethiopia, Ghana, Sierra Leone, Nigeria, Rwanda, Burundi Kenya, Uganda, South Africa, Botswana, Zambia and Tanzania on which of the published research results have been implemented.

Finally, this paper makes recommendations on “the research results implementation challenge“, which needs to be addressed by researchers, practitioners and policy implementers in order to modernise the AIS and provide a base for the NEPAD infrastructure initiatives and consequently contribute to the continued development of the African continent.

IMPLEMENTATION OF RESEARCH RESULTS: THEORY AND PRACTICE

The gap between research findings and practice within the AIS has been and continues to be a concern for those knowledgeable about the region and those who believe that infrastructure development should be a deliberate, managed process in order to optimise the contribution of the sector in meeting the AIS’s demand. Infrastructure demand is closely tied to regional social economic development objectives, industry wide performance and competitiveness, and improved value to clients and society.

When taking a closer look around the world and across infrastructure sectors, the situation in Africa is not pleasing when you look for good practice approaches regarding “research results implementation” benchmarks. There are a few success stories in almost every sector, but the health industry across the world appears to have approached the negative effect of a gap between research findings and practice with a different attitude. A significant number of research projects and workshops have been taking place, and there are positive signs of the formulation of appropriate initiatives towards closing the gap (for examples, see Haines and Donald, 1998; Haynes and Haines, 1998; and Garner et al., 2004). Literature from the health industry is used extensively in this document to address the underlying issues between theory and practice.

A reflection on various developments from the health industry research (for example, Lipman and Jones, 1999; Pless, 1982; and Garner et al., 1998; and Bero et al., 1998) provides an appropriate lens to reflect on developments in the greater AIS. There are strong indications that suggest that getting research results into the right hands so that they can be used to improve the infrastructure sector is not an easy task. As in the two preliminary studies, which focused on the Southern Africa Development Community (SADC) and Eastern and Southern Africa (ESA) countries (Rwelamila, 2009a; b), language, which appears to be one of the stumbling blocks in many industries and sectors, is even more of a problem in the infrastructure sector. The technical language used by research specialists is typically not the same as that used by the general public. Furthermore, while academics are eager to share their findings, they are not trained to deal with the public. In addition, there the tenure system provides little incentive for academics to share their findings (Lipman and Jones, 1999; Pless, 1982). The motivation encourages the production of research results but not the dissemination of it.

IMPLEMENTING RESEARCH FINDINGS: WHO IS RESPONSIBLE?

In an examination of the health industry, Pless (1982) argues that research has an air of mystery for many practitioners, which is generated, often unnecessarily, by the unfamiliar terminology and an abundance of statistical symbols and notations. This observation is also true for the infrastructure industry and undoubtedly is also applicable to many other industries. This is why many practitioners within infrastructure development companies and other infrastructure experts find it difficult to interpret the conclusions and decide whether, when and how the findings should be applied. This same uncertainty and confusion surrounds studies regarding infrastructure sector development policies; the conclusions are not always easily understood, and the practical implications are frequently unclear. Therefore, many potentially useful findings are never used for the benefit of stakeholders or the general public.

The assumption is that interested practitioners take the time to seek out, read and digest the findings reported in journals and conference proceedings as best they can. Pless (1982) argues that most investigators realise that they should not rely upon a reader’s eagerness to learn or a passive diffusion of knowledge to ensure that their results are acted upon quickly and appropriately. He further contends that “…not all results should be put into practice quickly, since, in many instances, the passage of time helps sort the wheat from the chaff”. However, Pless (1982) strongly suggests that researchers must learn how to increase the efficiency of the implementation of their results, results that have typically required considerable expense, time and energy to produce. Clearly, not all researchers have an equal cause for concern. Many researches conduct their research (Lipman and Jones, 1999; Pless, 1982) at a basic level of enquiry that is usually only of interest to other researchers. These researchers can safely assume that any published findings of genuine merit will become part of the general store of knowledge. However, Pless (1982) contends that much of the research is intended to modify current practices. If the results of such research are sufficiently conclusive then there should be a measurable response after their publication. There are strong indications that suggest that the processes of dissemination and adoption of new findings is slow and generally inefficient.

IMPLEMENTING RESEARCH RESULTS: THE EVIDENCE

Interview Logistics

Fifty-six (56) semi-structured interviews were conducted with randomly selected senior infrastructure sector researchers and policy implementers in the countries listed in Table 1, which also indicates the distribution of the field of all of the subjects.


Table 1. Categories and Number Interviewed



	Countries Surveyed
	Category and Number Interviewed



	Academics and researchers
	Researchers
	Policy implementers



	Kenya
	2

	1

	1




	Uganda
	1

	1

	2




	Botswana
	2

	1

	1




	South Africa
	1

	1

	2




	Tanzania
	2

	1

	1




	Zambia
	2

	1

	1




	Algeria
	1

	1

	2




	Egypt
	2

	1

	1




	Ethiopia
	1

	1

	2




	Ghana
	2

	1

	1




	Sierra Leone
	1

	1

	2




	Nigeria
	2

	1

	1




	Burundi
	1

	1

	2




	Rwanda
	2

	1

	1





The research findings covered in the interviews were taken from randomly selected papers and reports written by expert researchers from 14 randomly selected African countries. A summary of the recommendation themes of these documents is provided in Table 2.


After the recommendation themes (A & A1; B & B1; C & C1; D & D1; and E, E1 & E2) were identified through content analysis techniques (Leedy and Ormrod, 2005), an informal verification process was carried out by communicating with the interviewees (Table 1) in order to establish if the recommendation themes were relevant to the respective country. Themes that are relevant are identified with a letter “R”. The interviewees were also requested to indicate if they were familiar with the research report/paper on the respective recommendation theme; these are identified by the letter “K”. The themes that were not relevant and those with which they were not familiar with are indicated by the letters “Ro” and “Ko“, respectively.


Table 2. Research Recommendation Themes per Country
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Table 3. Interview Results – Implementation Scores
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Interview Results: Synthesis and Analysis

In order to establish the levels of research finding implementation, the recommendation themes identified in Table 2 were put before the respondents (see Table 1) to indicate if implementation had taken place and, if so, the extent of the implementation. A percentage was used to indicate the “implementation of research results recommendations“; 0P (points) corresponded to no implementation and no plan evidence towards implementation, while a score of 100P (points) indicates that full implementation had taken place. Each research result recommendation was treated independently of the others and is marked on a 100-point scale. The maximum point value each country can get from a total of 10 research results recommendations if full implementation of recommendations had taken place was 1,000. The interview results with the total measurement scores for the implementation research results recommendation are shown in Table 3.


The interview results confirm the issues discussed, that there is a significant gap between knowledge production and knowledge consumption. The percentage score for implementation of research results in all 14 countries is less than 30%. The overall average is 28%, suggesting that approximately 72% of the produced research results remain unimplemented in the countries surveyed. In order to obtain a clear picture of the situation and understand the underlying issues behind these disappointing scores, the countries are categorised into three strata for discussion: Strata I – very poor and poor; Strata II – beginning to improve and improving; and Strata III – positive improvement.

Strata I:

This category consists of two countries – Sierra Leone (13%) and Burundi (17%).

The Sierra Leonean research recommendation scores are the lowest of all of the countries surveyed (13%). A closer look at theme A (score of 20P) shows that infrastructure experts are poorly coordinated because the traditional infrastructure professions, architects and engineers, are poorly regulated. There are lessons that can be learned from Tanzania (60P), South Africa (60P) and Zambia (60P). Insolvencies among infrastructure firms appear to be a common occurrence. As in the other 13 countries that were surveyed, there is no formal development programme in Sierra Leone for informal contractors. The post-war environment has complicated the whole situation to such an extent that local contractors are left to fight for their survival. Project procurement in Sierra Leone, as in most African countries, is still dictated by the traditional procurement approach. This has led to a situation where alternative procurement systems are embraced with traditional procurement tools (hence the score of 10P for theme C). The procurement system environment has directly contributed to the slow emergence of infrastructure project management (IPM) as a distinct profession in Sierra Leone. This is also true in most of the countries that were surveyed, with the exception of South Africa.

As in most African countries surveyed, the majority of IPMs are still accidental project managers, enthusiastic civil engineers and architects with a very small IPM knowledge base that assume the role of an IPM. As in most African countries, the fact that the majority of IPMs are accidental was confirmed by theme C1 score (05P) and the process of project management is consequently very poor (theme D, score of 30P). The quality and efficiency of the logistics of infrastructure materials in Sierra Leone is still archaic and requires a well-organised strategy (theme E, score of 30P). The need to reconstruct war torn areas has put indirect pressure on the development of local contractors; this has brought a slight change to the plight of citizen contractors but a lot still needs to be done (theme E1, score of 25P). For instance, the financial management ethos of SMMEs is almost nonexistent (theme E2, score of 05P).

The Sierra Leone building environment and specifically the infrastructure sector continue to face an enormous challenge in improving a 13% positive research implementation position. There are strong indications to suggest that Sierra Leone appears to have the worst research implementation environment among the countries surveyed. In addition to the disorganised building environment, the post-war environment appears to have made the situation worse. A well-conceptualised project appears to be the only option for improvement.

The situation in Burundi is closely related to that in Sierra Leone and similar interventions are recommended.

Strata II:

The majority of countries surveyed fall into this category. These include Kenya (27%), Uganda (23%), Botswana (28%), Tanzania (31%), Zambia (28%), Ethiopia (23%), Ghana (31%), Nigeria (29%), and Rwanda (23%). Each of these countries appears to be working towards establishing communication between researchers, practitioners and policy makers. Ethiopia, Uganda, Kenya and Rwanda have begun to create an environment that is conducive for communication between researchers, practitioners, and policy makers; Tanzania, Botswana, Zambia, Ghana and Nigeria have made significantly more progress, however. The establishment of the National Construction Council in Tanzania and similar organisations in Zambia, Ghana and Nigeria has raised awareness of the need to bridge the gap between research and implementation. Tanzania and Ghana have a research deficit below 70%, and the rest of the countries have a deficit greater than 70%.

A closer look at theme A reveals that infrastructure experts are now well coordinated across these countries because the traditional infrastructure professions, architects, engineers, and quantity surveyors, are statutorily regulated. The only professions that are not currently regulated by law are infrastructure construction project management and infrastructure construction management. South Africa also has an advantage in this aspect.

The majority of IPMs within these countries are still accidental project managers – again enthusiastic civil engineers, architects, infrastructure construction managers (or construction managers) and quantity surveyors, that fill the gap with a below minimum IPM knowledge base. The fact that the majority of IPMs are accidental is confirmed by the theme C1 scores; the processes of managing projects are consequently very poor (see theme D scores).

Strata III:

Only two countries fall into this category – South Africa (45%) and Egypt (41%).

The South African research finding implementation scores are the highest of the 14 countries surveyed. This was expected based on a comparison of the economic development levels of the countries. The theme A score (coordination of infrastructure professionals, score of 60P) is high relative to the other countries and is a reflection on the status of organisation of infrastructure experts. All infrastructure professionals in South Africa are required to register by statutes, and this has brought a formal framework for regulating professionals to ensure good practices. Egypt scored lower than South Africa (55P) because not all infrastructure professionals are required to register.

The principal aim of regulating these professions is to protect the public. It is important to note that South Africa is the only country in Africa that has a statutory registration requirement for IPM and infrastructure construction managers (ICM) as distinct professions. Although insolvencies among infrastructure firms (theme A1, score of 20P for both countries) are fairly common, the situation in South Africa and Egypt are slightly better than the other 12 countries surveyed. Strict financial systems and advances in corporate governance systems have significantly contributed to the situation. Compared to the other countries surveyed, the general quality of construction work could be described as “good”. This promising situation is confirmed by a theme B score of 60P. There is no formal development programme in South Africa for informal contractors, but like Botswana, the informal contractors appear to take advantage of the results of some initiatives, which are primarily intended for formal emerging contractors (theme B1 scores). However, it should be noted that the state of informal contractors support is still below the required levels. Project procurement approaches in South Africa and Egypt are still dictated by the traditional procurement approach, and this is also true of countries in Strata I and Strata II.

It is important to note that, although Egypt is categorised with South Africa, the South African situation is better than the rest of the countries surveyed, though they also still have a long way to go to reach the required levels. Although the majority of IPMs practicing in South Africa are predominantly accidental ones, as in most of the other countries, the emergence of the statutory registration body, the South African Council for Project and Construction Management Professions (SACPCMP), has provided an element of standards and provides future possibilities for enhancing IPM knowledge as one of the requirements (reflected in the theme C1 score of 40P).

The gap between research findings and implementation is still quite large. A deficit of approximately 55% in South Africa and 59% in Egypt is alarming for both countries, which boast a good number of world-class infrastructure construction companies and a well-established base of infrastructure experts.

Summary of interview results

The interview results from the randomly selected senior infrastructure sector researchers and policy implementers in the 14 countries confirmed the author’s hypotheses proposed in the first and second phases of this study (Rwelamila, 2009a, b) that there is a gap between research findings and practice in the AIS. Research implementation gaps shown in Table 3 should be a concern to all AIS stakeholders – especially public policy implementers, constructors and other infrastructure experts.

The Sierra Leonean implementation score, which is the lowest of all of the countries surveyed (13%), has a lot of room for improvement. Closing the 87% gap requires a team effort from all of Sierra Leone’s infrastructure sector stakeholders – academics, researchers, policy makers and implementers to reflect on the Sierra Leonean infrastructure sector challenge solutions that have been suggested but not implemented.

The Burundi implementation score (17%), which is very close to that of Sierra Leone, should be a cause for concern and serve as a challenge to all of the stakeholders in the Burundi infrastructure sector. The 83% gap indicates that all policy makers, researchers and practitioners need to find ways of addressing the gap.


Countries falling in Strata II have an average implementation score of 27% and therefore an average deficit of 73%. Although the implementation scores are better than that of Burundi and Sierra Leone, this is a significant deficit that requires an appropriate solution. Current developments in prioritising infrastructure development within these countries, especially in Tanzania (31%), Ghana (31%) and Rwanda (23%), are encouraging and should be supported by both the public and private sectors.

Although South Africa and Egypt appear to have better research implementation than the other 12 countries, as indicated by scores of 45% and 41%, respectively, these scores are not proportional to their economic development levels and resources or their ability to address challenges facing both infrastructure sectors. The corresponding gaps of 55% and 59%, respectively, should serve to stimulate debate among the academics, researchers and policy makers and implementers within these countries.

If these results are interpolated for the whole African infrastructure sector, the message to all stakeholders is that, despite the considerable resources that are spent on research, relatively little attention is being paid to ensuring that research findings are implemented. There is a need to find appropriate interventions that can be used to promote behavioural change among the infrastructure sector practitioners and to promote the implementation of research findings. The W107 could become a mediator for these interventions.

CONCLUSIONS AND RECOMMENDATIONS

The results of this third and final study and the theory and practical issues reported above strongly suggest that there is a large gap between the infrastructure sector knowledge generated through research and its application in individual sectors, expert organisational, and policy innovation.

The 72% average deficit for the fourteen countries surveyed is alarming and a huge challenge. Therefore, the question that should be asked by AIS stakeholders is “How can the AIS community solve this challenge?” First, the research community must acknowledge that the problem exists. Various studies in the medical industry have identified a number of barriers that are relevant to the infrastructure sector, including inadequate interactions between researchers and practitioners, a lack of knowledge of advances in various spheres of infrastructure project management and infrastructure construction management, and a resistance to change. One cannot fault these perceptions. The core of the problem is deficiencies in the infrastructure researchers’ knowledge of how to inform and alter the behaviour of both practitioners and clients.

The best efforts of basic researchers and those in infrastructure management and infrastructure project management research are of little use to the clients, the users of the environment products built and other infrastructure experts if the results are not conveyed to those who can use them in an efficient manner. Busy infrastructure industry practitioners cannot be expected to search through journals, conference proceedings and other research reports or to interpret the results correctly when the reports are laced with statistics. It is the responsibility of the researcher to convey the information in a more applicable form and to follow up any proposed infrastructure industry development findings to determine if the findings have reached their targets and the intended changes in behaviour have been made. If not, the researchers must identify the reasons for the failure and look for a way to rectify it.

This is a new challenge for most academics, researchers policy practitioners (such as CIDB, NCI, etc.) and may require the combined efforts of several infrastructure experts from different areas. However, it is an essential undertaking and one that must be approached with dedication and innovation if research efforts are to be effectively used in the difficult years ahead. This initiative may be best served by starting with W107.

The Way Forward

Based on lessons learned from a World Health Organisation (WHO) (2008) technical paper, the following steps would enhance the use of research by policy-makers in the AIS:


	Documenting and communicating the outcome of research to interested stakeholders.

	Improving the ability of researchers to communicate their findings and the abilities of policy-makers to make use research results.

	Create a culture and environment where the work of researchers is recognised and appreciated and evidence is demanded by the policy-makers.


In order to implement the above, the following actions are essential based on WHO 2008:


	Develop national strategies for infrastructure research that are based on a systems approach, where there is clear relationship between the input and outcome and impact of research activities on the development of the AIS.

	Inculcate a research culture among all those connected with the AIS in order to ensure that the value of research and researchers is recognised and that a supportive research environment is created at all levels.

	Form partnerships with industry, development partners and civil society and sectors other than the AIS.

	Ensuring policy relevance is a critical variable when setting national infrastructure sector research priorities or funding research with public funds.

	Develop the capacities and abilities of national policy-makers to use research findings by organising seminars or talks at the national public policy-making level and in environment schools, departments, and colleges.

	Introduce a cadre of intermediaries in the AIS-based ministries or departments who understand research and the intricacies of policy planning.

	Ensure that research funded by public funds has a plan and budget in place for the dissemination and communication of the results to the policy-makers and people of that country or region.

	Plan regional consultations where policy-makers and researchers can share their difficulties and discuss ways to improve the use of research.
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Abstract: One of the most important issue that a project manager must address in construction project management is risk management. Risk management includes identifying risks, assessing risks either quantitatively or qualitatively, choosing the appropriate method for handling risks, and then monitoring and documenting risks. By identifying risks in an early stage of planning and assessing their relative importance, project managers can identify methods used to reduce risks and allocate the best people to mitigate them. Thus, this research focuses on risk identification, as opposed to other processes of risk management. In Iran, “brain-storming sessions” is the most popular method used frequently to identify the risks in projects as deduced from a questionnaire survey from participants in large construction projects. Time and cost management need to be fully integrated with the identification process. Time constraints and project managers with sufficient experience are critical when identifying the level of risk for large and/or complex projects. The most considerable types of risk in construction projects are financial risks, construction risks, and demand or product risks.
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INTRODUCTION

Construction companies and firms in Iran, such as the government, consultants and contractors, normally face different kinds of risks (e.g., environmental, physical, political, social and economic risks) during construction. However, most of them do not predict risks when they are considering bids and tenders. Construction risk is generally perceived as events that influence project objectives, i.e., cost, time and quality. Some of the risks associated with the construction process are fairly predictable or readily identifiable; others may be totally unpredictable (Al-Bahar, 1990). In project management terms, the most serious effects of risk can be summarised as follows:


	Failure to keep within the cost estimate.

	Failure to achieve the required completion date.

	Failure to achieve the required quality and operational requirements.


In recent years, intensive research and development have focused on project risk management. Project risk management is widely recognised as one of the most critical procedures and capability areas in the field of project management (Artto, 1999). Voetsch, Cioffi and Anbari (2004) find a statistically significant relationship between management support for risk management processes and a reported project success. However, shortcomings and improvement opportunities in this field have been identified. Some of the shortcomings are related to the ever increasing complexity of projects. Subcontracting is expanding because many companies are focusing solely on their core businesses, which results in more complex construction projects and greater numbers of project participants.

As a developing country, Iran has not focused on risk management. This study aims to better understand the risk identification process and other risk processes. Risk identification is the first process in risk management. Therefore, this study focuses on risk identification because it is important to know how the players in the construction industry handle risk identification. Without having any perspective on or approach for risk identification, construction participants cannot make appropriate decisions in other risk management processes.

This study evaluates risk identification by better understanding the processes and guidelines related to the risks in large and infrastructure construction projects, so that project risk management can be more effective. It has already been recognised that a clear understanding of the risks born by each participant leads to better risk allocation. The objective of this study is to find means of identifying risk management and other processes that can be utilised and to make new suggestions on the use of these risk management methods. It is of particular interest to find the means to manage risks that are the most effectively managed with the co-operation of several project participants.

LITERATURE REVIEW

Risk management is the systematic process of identifying, analysing and responding to project risk. It includes maximising the probability and consequences of positive events and minimising the probability and consequences of adverse events to meet the project objectives (PMI, 2000). According to Al Bahar and Crandall (1990), risk identification is defined as the process of systematically and continuously identifying, categorising and assessing the initial significance of risks associated with a construction project.

Risk Identification

Risk identification is an iterative process that involves the project team, stakeholders and other managers affected by or who affect the project, and finally outside individuals who can comment on the completeness of the risk identification based on their similar experiences (Wysocki, 2004).

Risk Identification: Level 1 characteristics


	There is no defined and documented process for identifying risks.

	Project team members occasionally suggest potential risks to the project manager.

	Project teams initiate risk discussions on an as-needed and when-needed basis.


Risk Identification: Level 2 characteristics


	There is a defined and documented process for risk identification.

	The project team examines the WBS, cost, schedule and other relevant aspects of the project plan to identify the operative risks.

	Risk identification includes input from clients and stakeholders.

	Risk discussion includes cost, schedule and scope.

	The project team may rely on industry lessons to identify risks.


Risk Identification: Level 3 characteristics


	There is a documented standardised risk identification process in place that is used by all projects.

	There is a historical database of risks that project teams can use as a template.

	Interproject risks are identified.


Risk Identification: Level 4 characteristics


	The risk identification process is fully integrated into other corporate processes and procedures.

	Lessons learned and best practices are captured and made available to other projects.


Risk Identification: Level 5 characteristics


	A program is in place for the continuous collection and analysis of risk identification process performance data and used to improve the process.

	Lessons learned and best practices are used to improve the risk identification process.


By identifying risks at an early stage of planning a construction project or a tender and assessing their relative importance, the project management can be adapted to reduce the risks and allocate them to the parties best able to control them or absorb them should they occur. Studies should be carried out early in the life of a project, well before decisions are made to proceed with the project (Thompson and Perry, 1992).

Methods for Risk Identification in Construction Projects

Four techniques are commonly used to identify risks in construction projects (Smith, Merna and Jobling 2006; Kendrick, 2009):


	Industrial checklists are typically prepared by a documentation specialist for various project and product documents. Checklists often key into potential failure points in past projects and thus are very useful in identifying risks. Interviewing project personnel from each discipline and staff within the organisation who have experience of similar projects ensures that corporate knowledge and personal experience are utilised in the process of identifying risks. This technique allows project personnel to identify the risks that they can see in the project and gives them a feeling of involvement in the process and ownership of the identified risks, which should then lead to a greater acceptance of any measures implemented to reduce the risks.

	Interviews with key project participants or analysis of historical data for similar projects and examining similar current or previous projects, risk assessments, lessons learned or project evaluations are other means of obtaining feedback about risks.

	Examining historic data from previous similar projects utilises corporate knowledge. However, an organisation may not have carried out a similar project, or the data from a previous similar project may not have been recorded; thus, this technique can only be successful in a limited number of cases. Database systems that actively manage and report the progress of projects may be a useful source of information. However, such systems are often limited in terms of the useable or relevant data that are stored.

	Brainstorming with the project team may be valuable for projects involving new or unusual risks, innovative management arrangements or to develop initial checklists. This technique may be a useful element of risk management workshops.


Brainstorming sessions involve getting the key project stakeholders together to identify and prioritise the risks in the project. This technique enables the stakeholders to hear what the other members of the project team see as risks and to use these ideas to inspire them in identifying additional project risks. It is important to choose the people who comprise the brainstorming group carefully because the right mix of project personnel with appropriate experience and seniority is needed to ensure a successful session.

Source of Risk Identification Activity

A risk management plan provides important input for identifying risks, but because most companies start the process of handling risk with the Work Breakdown Structure (WBS) and the task list, the identification of risk usually starts in earnest in the review and final production of the generic WBS. It is here that the project manager reviews every task for its potential for failure. Identifying risk involves a lot of discussion with team members and stakeholders. For instance, if a technical task in the WBS, such as achieving a given mean-time-between-failures in a product component, is identified initially because of the challenges of completing it, then it is the subject of much discussion and contingency planning early in the project (Kendrick, 2009).


Work Breakdown Structure

The WBS is the basic risk identification activity because it embodies all the work of the project, or should. The WBS should have four levels, to provide enough details to identify project risks.

The WBS is a deliverable-oriented hierarchical decomposition of the work to be executed by the project team that accomplishes the project objectives and creates the required deliverables. The WBS organises and defines the total scope of the project and subdivides the project work into smaller, more manageable pieces of work, with each descending level of the WBS representing an increasingly detailed definition of the project work. The planned work contained within the lowest-level WBS components, which are called work packages, can be scheduled, cost estimated, monitored, and controlled (PMI, 2004).

Product description

The product description is embodied in a configuration management document or in a document, drawing, or specification that defines the product from a performance and component perspective. The description is generated in the design phase when the deliverable has been fully defined.

Schedule and cost estimates

The schedule and project budget (part of the schedule in a MS Project) are good sources to confirm risks, but first, the project manager must prepare a risk matrix as described earlier. The risk matrix identifies the task, the task risk description and the impact (e.g., schedule and cost).

Resource plan

While there is typically no formal resource plan, the general need for personnel, equipment, capital, space and technology is known. Ideally, this resource plan is in one place, for example, in a MS Project or in a planning document. If the resources needed for the project are not clear at this point in the design process, it is not critical. What is needed is a clear idea of the “bottleneck” resources—those resource issues that could represent a barrier to completing the project. These bottleneck resources might be a critical software engineer who is already spread too thinly on current projects, a piece of testing equipment that is critical to meeting quality control thresholds, or a work space or station that is being shared with other projects.

The theory of constraints must be applied to the resource plan. The theory states that the focus of attention in planning and control should not be the whole project and all its tasks, but rather the one or two major resource constraints. The project manager protects against the risks inherent in these resources by identifying time and cost issues from the original estimates and withholding them for allocation when they are needed.


Assumption and constraint lists

An assumption list is a convenient way of indicating the controlling assumptions, e.g., the assumption that a sole source contract with a foreign supplier for a key product component lasts through the project life cycle. In practice, these assumptions are well known by the project team and stakeholders, but it important to document them and revisit them in project review sessions and to treat them as risks with contingency plans.

Approach to Risk Management

According to Smith, Merna and Jobling (1999), there are two basic approaches to risk management in projects:


	An informal approach

	A formal approach



The type of approach adopted influences the procedures and processes that will be used to manage risk in construction projects.

Formal approach

The formal approach consists of a set of procedures established by an organisation for use in the risk management process. These procedures are structured and give guidelines to be followed, so that they can be used by any member of the organisation. This structure ensures the uniformity of the approach to various problems. This formalisation of the risk management procedures ensures that the process is more objective than the informal approach. Most authors recognise objectivity as an essential feature of risk management.

Formalised procedures for risk management in projects are designed to suit the needs of the particular organisation; thus, there is no single methodology. However, there are frameworks for formalised risk management. Procedures do not detail the methods that should be used but allow the user to choose appropriate techniques. The quality of a formal process of risk management generally depends on management awareness, motivation of project personnel, a methodical approach, the information available (often linked to the project phase), the assumptions and limitations upon which the risk analysis is based, the qualifications and knowledge within the project, and the experience and personality of the risk analyst leading the process. Similarly, there are many well-known assessment pitfalls, including management bias, which occurs when an uncertain variable is viewed as a goal rather than as an uncertainty, and expert bias, which occurs when experts are expected to be certain instead of allowing them some uncertainty. This bias may lead to an underestimation of uncertainty.

Informal approach

One of the most widely used techniques in the informal approach to risk management is the provision of contingency funds. There are two main types of contingency funds: lump sum contingencies and percentage contingencies. A lump sum contingency is a sum of money put aside in the project budget that is to be used if extra money is required during the project. A percentage contingency is similar to a lump sum contingency; however, instead of being a fixed sum money, it is a percentage of the total project cost according to the project budget.

Contingency funds can be used as a risk management technique because the amount of money allocated to a contingency fund should be representative of the cost of the risks thought likely to occur in a particular project. A contingency fund is not financially representative of all the possible risks in a project because it is unlikely that all the possible risks would be realised. Thus, while a contingency fund is available, it is not to be spent unless it is needed.

Other informal procedures for the management of risk involve talking to experts or people with experience in similar projects and gaining their views as to the possible risks in a project and then reviewing the project given the identified possible risks.

The situation and environment are subject to change and may grow more demanding; thus, all participants become more conscious of the risks they are carrying. Therefore, implementing risk management is approached with either formal or informal methods to ensure the project objectives are achieved.

Finally, identifying risks is not a science: it is an art. It does not require a sophisticated, mathematical exercise, although some measurement may be useful to dimension the risk. Given a project description including project goals, work breakdown, schedule, and resource assignments, potential risks can be identified and categorised using various tools such as risk assessment, brainstorming, peer review, and document review (Barkley, 2004). Risk is always present and must be dealt with accordingly. Risk management can be sophisticated and complicated, but the starting point should always be a simple assessment of the problem and possible solutions.

The risk management process can be defined as a logically consistent framework used to develop the process of finding and understanding alternative risks, assessing their risk and uncertainties, identifying the resources needed and choosing appropriate courses of action to address these risk factors and achieve the desired results. The construction industry is subject to more risk and uncertainty than many other industries. Therefore, the need for risk management is higher. The managerial techniques used to identify, analyse and respond to risk have been applied in the industry using either an informal approach or formal approach.

METHODOLOGY

To achieve the objectives of this research, questionnaires were deemed to be the most effective tool for gathering information. These questions helped identify any projects that should definitely not be undertaken by the parties and those which, although risky, should be examined further after a more rigorous examination of the potential sources of risk. The questionnaire was designed based on the knowledge of Iranian players (government, consultant, or contractor) in large or infrastructure construction projects; the questions were meant to identify their method of risk identification and possible effects of those risks.


This study was carried out based on a literature review and a questionnaire survey. The data were collected through questionnaires, which were distributed through postal and electronic mailing to selected groups of 43 respondents (mainly people who work for construction companies/firms who enjoy a leading role in planning and construction management, e.g., project managers, general managers, civil engineers, site managers, site engineers, supervisors) from government, construction and consulting companies and firms in the defined area of study. Subsequently, data collection from the questionnaire survey was analysed using statistical methods, and the results of the non-parametric test were presented.

ANALYSIS AND DISCUSSION

As shown in Table 1, there were three methods related to risk identification in construction projects ranked on the basis of relative importance from the perspective of government employees, contractors and consultants. The results show that brain-storming sessions were the most significant method that contributed to identifying the risks of a project. Brain-storming sessions and analysis of historical data for similar projects were found to be the most preferred methods of risk identification in the Iranian construction industry. However, it was suggested by the respondents that these practices led to informal risk identification.


Table 1. Non-parametric Test on Three Methods for Risk Identification



	Methods for Risk Identification
	Mean Rank
	Rank



	Brain-storming sessions
	2.25

	1




	Analysis of historical data for similar projects
	2.09

	2




	Use of industrial check-lists
	1.66

	3




The preferable method of identifying risk is the use of methods that make each project team member focus on risks specific to the project. The process must be carefully managed to remove individual and group subjectivities. The identification process is concerned with risk sources, not risk effects, and different methodologies are suggested.

In Table 2, the results of the relative importance of risk identification processes are shown based on their mean value (the average indexes). The mean for some processes indicates that time management and cost management have affected the process of identifying the risk.

Any identifying project risk management process must be tailored to the particular circumstances of the project. The risk identification process is fully integrated with cost and time management processes. The size of a project certainly influences the standard and formal risk identification process. Applying all processes of risk identification for other projects is encouraged.


Table 2. Non-parametric Test on Risk Identification Process



	Risk Identification Process
	Mean
	Rank



	Is the risk identification process fully integrated with cost management and time management processes and the project office?
	4.0184

	1




	Is the process considered standard for large, highly visible projects?
	3.3620

	2




	Is the process encouraged for all projects?
	3.2515

	3




	Does documentation exist on all processes and standards for identifying risk events?
	2.7607

	4




	Does the process include efficient avenues for teams to identify risks (checklists, automated forms, etc.)?
	2.6933

	5




	Does the organisation have a documented repeatable process for identifying project risks which is fully implemented?
	2.6012

	6




	Are all processes in place, documented and being used?
	2.1902

	7




Rating Scale: (Agreement)

1 = Strongly disagree; 2 = Disagree; 3 = Less agree; 4 = Agree; 5 = Strongly agree

The main objective of this section is to assess the level of knowledge and awareness, including the perception of construction industry players, of identifying the level of project risk in general. Questions were ranked based on the level of importance (the average indexes) to identify the specifications of project risk, as shown in Table 3.

To identify riskier projects, in addition to doing the projects in the developing countries, there are some other factors that can be categorised based on importance. It is necessary to take into account the project complexity and size, extreme time constraints, sufficiently experienced parties and novel methods of risk identification, among other factors, to identify the level of project risk.

During a construction project, risks can result from many circumstances. Based on the data analysed earlier, a total of eleven sources of risk in construction projects were compared, as shown in Table 4. Financial, construction and demand and product risks are the greatest risks in construction projects.

There are some sources of risk associated with engineering projects that have been identified. These sources of risks, the risk drivers, could be used as a checklist. However, the key sources of project risks are essentially the same.

The risks associated with Iranian construction projects included financial risks (project funding problems), construction risks and demand and product risks. These generic risks influenced the achievement of construction project objectives in Iran. Financial risk involves the relationship between an individual (or an organisation) and an asset or expectation of income that may be lost or damaged. A common concern with any investment is that the initial capital invested may be lost. This risk is therefore often referred to as capital risk. Construction risk can also be related to the loss associated with three primary constraints: time, cost and quality.


Table 3. Non-parametric Test to Indentify the Level of Project Risk



	Identifying the Level of Project Risk
	Mean Rank
	Rank



	Is the project large and/or extremely complex?
	3.92

	1




	Is there an extreme time constraint?
	3.71

	2




	Are the parties involved sufficiently experienced?
	3.61

	3




	Is the project sensitive to regulatory changes?
	3.48

	4




	Does the project require novel methods?
	3.3

	5




	Does the project require new technology or the development of existing technology?
	2.98

	6




Rating Scale: (Importance)

1 = No importance; 2 = Low importance; 3 = Medium Importance; 4 = High Importance; 5 = Critically Important


Table 4. Non-parametric Test on the Checklist of Construction Risk Drivers



	Type of Risks
	Mean Rank
	Rank



	Financial risks
	7.92

	1




	Construction risks
	7.33

	2




	Demand/product risks
	6.77

	3




	Political risks
	6.40

	4




	Environmental risks
	6.24

	5




	Technological risks
	6.05

	6




	Geographical risks
	5.86

	7




	Geotechnical risks
	5.61

	8




	Communications risks
	5.48

	9




	Legal risks
	4.63

	10




	Social risks
	3.73

	11




Rating Scale: (Importance)

1 = No importance; 2 = Low importance; 3 = Medium Importance; 4 = High Importance; 5 = Critically Important

In Table 5, the relative frequency of the role of project team members based on mean rank value are depicted. The mean illustrates that the respondents agreed upon having informal behaviours of risk management when the risks occur. Team members did not predict the risk, or the probability of it occurring, in the planning phase, and they await risk in the construction phase of the project.

The role of project team members shows that they dealt with risk in projects when they encountered it. All processes of risk identifications and other processes in place were documented and being used. At the same time, they did not formally use the scope statement, the WBS or the project milestone. Therefore, it can be concluded that among team members, there are no formal methods or approaches for risk identification and other steps of risk management.


Table 5. Non-parametric Test on the Role of Project Team Members



	The Role of Project Team Members
	Mean Rank
	Rank



	Are all processes in place, documented and being used?
	4.94

	1




	Are project team discussions on risk sporadic and informal?
	4.39

	2




	Do project managers informally use scope statement, WBS and project milestones to help identify project risks?
	4.29

	3




	Do risk discussions typically take place when the risk is already a current problem versus a future possibility?
	3.89

	4




	Does the project team examine the procurement management plan and staff management plan to help identify risks?
	3.76

	5




	Do project team members rarely suggest potential risks to the management or stakeholders
	3.46

	6




	Does the organisation have a documented process for identifying project risks?
	3.28

	7




Rating Scale: (Frequency)

1 = Very uncommon; 2 = Uncommon; 3 = Neutral; 4 = Common; 5 = Very common

As shown in Table 6, the respondents agreed that they had a method for identifying priorities and practices from which they learned lessons based on their rankings for improving the identification of risk in construction projects.


Table 6. Non-parametric Test on Improving Risk Identification



	Improvement the Identification of Risk
	Mean
	Rank



	Does the risk identification process include a method to identify a priority for the project?
	4.1288

	1




	Are best practices and lessons learned being used to improve risk identification?
	3.4785

	2




	Is there a process in place for the continuous improvement of the qualitative risk management process?
	3.3804

	3




	Is there an improvement process in place to continuously improve risk identification to completely identify all risks as early as possible?
	2.5521

	4




Rating Scale: (Agreement)

1 = Strongly disagree; 2 = Disagree; 3 = Less agree; 4 = Agree; 5 = Strongly agree

To improve risk identification, there must be a method for identifying the priorities for the project. Then, lessons and experiences can be used to identify risks. There are some activities that lead to continuous improvement of qualitative risk management. Similar criteria must be taken into account to improve risk identification. The aim of this research is not to convince readers that a specific, rigid approach to project risk management should be adopted but rather to present a general methodology that can be adapted to the project and circumstances and to find ways to develop different project risk management identification tasks for various environments, projects, firms and companies.


CONCLUSION

The research results were obtained through questionnaire surveys conducted in Iran. The specifications for identifying project risk that have been particularised for construction projects have been presented from diverse points of view (from government, consultants and contractors) and construction companies and firms that may be helping the process of dealing with the project in the planning and construction phases. The process can also be adapted to identify the level of risk for a particular project.

The brain-storming sessions and analysis of historical data for similar projects were found to be the most preferred methods of risk identification in the Iranian construction industry. The risks associated with Iranian construction projects included financial risks (project funding problem), construction risks and demand/product risks. These risks commonly prevent the completion of construction project objectives in Iran. In contrast with other countries, Iranian construction projects generally have been practiced with an informal approach for risk management. A minority of the firms in Iran have a formal approach in risk management; small and new firms are more likely to use a formal approach.

Formal risk management identification and its relevant methods are infrequently used by the construction industry due to the absence of knowledge and proficiency. In most situations, government employees, consultants and contractors wait until issues arise during construction phases. Team members often document and apply the process in place and their discussions are informal and sporadic.

In addition, many factors referred to in the research can be applied to other construction projects. In many construction projects in Iran, no systematic approach exists for risk identification; however, the participants can deal with the risk when it happens based on their experience and skills. The formal risk management identification and its relevant methods are infrequently used by the construction industry due to the absence of knowledge and proficiency.
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Abstract: This paper examines the role of financial management in the success or failure of construction firms. According to previous studies on the impact of financial factors in the failure of construction projects, poor financial management and lack of capital are the main determinants of construction failure. Failures in the construction industry are experienced not only by developing countries but also worldwide, and the failure scenario is present in the construction industry in Malaysia. The failure rate of construction companies in Malaysia is high. According to the Construction Industry Development Board Malaysia (CIDB), from January 2006 to August 2008, 11,321 construction companies were classified as dormant and non-active. There are very few successful contractors in Malaysia, and most construction projects cannot be completed within the original schedule. The sources of failure are directly related to financial factors. In this case study, 17 financial ratios were used to measure companies’ financial performance. Six medium and large Bumiputera contractors were selected as case studies. This study found that most Bumiputera construction companies had insufficient cash capital to finance their construction work, experienced a low profit margin from construction projects and were highly dependent on debt capital to finance their construction costs. There was a lack of monitoring systems for cash flow and project costs. Without effective financial practices, construction companies are setting themselves up for failure.

Keywords: Construction industry, Financial management, Financial failure



INTRODUCTION

The construction industry plays an important role in enhancing the economic performance of a country, and it plays a central role in national welfare by using various resources to construct economic and social facilities (Bashir, 2000). The construction industry contributes, on average, between 5% and 9% of the gross domestic product (GDP) in developing countries (Kirmani, 1988 in Abu Bakar, 2002). The importance of the construction sector is related not to its size but to its role in economic development. This sector produces all of the facilities needed by other producers and end consumers (Abdullah, 2004). The construction industry in Malaysia, as in other countries, can serve as a barometer of the nation’s economic conditions. However, every year, thousands of contractors face bankruptcy and business failure. These firms leave behind unfinished private and public construction projects. Even worse, they leave behind billions of dollars in losses for project owners and taxpayers (Strischek and McIntyre, 2008).

Previous studies on the impact of financial factors on the failure of construction firms have identified poor financial management and lack of capital as the main determinants of construction failure (Kangari, 1988; Navon, 1996). Peterson (2005) cites evidence from the Surety Information Office (SIO), an office that collects data on surety bonds in United State, that the main factors in failure are directly related to the financial management of a company. Yin (2006) found that most contractors do not have sufficient capital to finance their undertakings. Unlike most manufacturers, contractors generally do not have fixed assets, such as land or buildings; instead, they have construction equipment. Unfortunately, banks do not accept these moving assets as collateral for loans. Without bank financing, contractors find it more difficult to undertake their projects. Financial problems faced by contractors are also due to projects’ low profit margins. Through the open tender system, contractors must consistently produce good work at the cheapest price. Previous studies have used financial ratio analysis to measure the performance of construction companies. In the present study, 17 financial ratios for construction companies proposed by Peterson (2005) were used to evaluate relative performance.

PROBLEM STATEMENT

High Number of Business Failures in the Construction Industry Worldwide

The examples below indicate the high number of business failures in the construction industry worldwide. In 1997, 10,867 construction companies in the United States failed, bringing the total number of construction company failures for the eight-year period beginning in 1990 to more than 80,000 (Peterson, 2005). The likelihood of failure is faced not only by small and new firms but also by large contracting firms. For example, in 2002, two of Japan’s largest construction companies, the Sato Kogy Company and Nissan Construction, filed for bankruptcy (Belson, 2002). In the same year, Germany’s second-largest construction company, Philipp Holzmann, which had been in business for more than 150 years, also filed for bankruptcy (Behrens, 2002). The same scenario occurs in Malaysia. The failure rate of construction firms in Malaysia is high. According to the Construction Industry Development Board Malaysia (CIDB), from January 2006 to August 2008, 11,321 construction firms were classified as dormant and non-active.

High Non-Performing Loans (NPL) in the Construction Industry

Many loans to construction firms become non-performing, commonly referred to as un-collectable (Lin, 2008). Table 2 shows the amount of loans and non-performing loans (NPLs) by contractors for 2004 and 2005.


Table 1. Statistics for Dormant and Non-Active Construction Firms in Malaysia (January 2006–August 2008) by Category/Size
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Table 2. Amount of NPLs to Bank by Construction Industry for 2004 and 2005

[image: art]
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Highly Dependent on Debt Capital

The construction industry is highly dependent on banks to survive (Lin, 2007). Figure 1 shows the total amount of financing to the construction industry from 2001 to 2005. In 2005, the total amount of loans to the construction industry was RM 25.26 billion, compared with RM 23.29 billion and RM 21.71 billion in 2004 and 2003, respectively. The total loans to the construction sector decreased for the three years from 2001 to 2003, but this trend reversed toward the end of 2005.
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Figure 1. Total Amount of Financing to Construction Industry (2001–2005) by 14 Commercial Banks



RESEARCH OBJECTIVE

The objective of this paper is to review the importance of financial management practices for construction firms in an attempt to consider the significance of financial management in the construction industry.

DESIGN / METHODOLOGY / APPROACH

Data were collected through case studies. Six large and medium-sized Bumiputera construction companies were selected as case studies. Three years of annual financial reports for the selected construction companies were examined. For a more meaningful relative performance evaluation, the companies’ average ratios for three years were used as a comparison with the industry average. Seventeen financial ratios were selected as measurement performance tools. The ratios are based on data from 1996–2000 financial statements for more than 62,000 companies, as reported by Dun and Bradstreet Inc. and proposed by Peterson (2005).

FINANCIAL RATIO ANALYSIS

The table below shows the results of three years of average ratios for the six selected construction companies.


Table 3. A Summary of 17 Financial Ratios
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ASSESSMENTS

Table 4 shows an assessment of the findings from the case study.


Table 4. Assessments of Ratios



	No
	Ratios
	Assessments



	1
	CR
	Worse than industry average. A company with a CR below 1.5:1 is considered undercapitalised (lack of capital) and may experience financial problems in the future.



	2
	QR
	Worse than industry average but still within range, except for company B, which was slightly less than the minimum range of 0.6:1. A company with a QR below 1.00 to 1 is considered not liquid (lack of cash) and must increase its cash either through debt financing or converting its assets to cash.



	3
	CL/NW
	Worse than industry average. Short-term creditors have more capital at risk, which is not in a good position. The higher ratio indicates intensive use of suppliers and sub-contractors.



	4
	DER
	Worse than industry average. The high ratio indicates that the company is highly dependent on debt capital to perform its business. The company may not be able to service their debt, especially during economic downturns.



	5
	FA/NW
	The fixed asset to net worth ratio is a measurement of the amount of owner equity in fixed assets, such as construction equipment, building and vehicles. A high number indicates a company with a large investment in fixed assets and a need to maintain a steady stream of work to pay for these fixed assets. Most companies have a large investment in fixed assets, and their FA/NW is much higher than the industry average (worse than industry average), except for company F, which maintains its FA/NW ratio below the industry average.



	6
	CA/TA
	CA/TA is greater than the minimum suggested rate of 70% given to a commercial construction industry. An average of more than 70% of the company’s assets is tied up in current assets and considered very liquid.



	7
	CP
	CP is a measurement of the average time that it takes a company to collect its accounts receivable. A collection period of more than the industry average indicates that the company has poor collection policies.



	8
	AAAP
	AAAP represents the average time that it takes the company to pay its bills and how extensively the company uses trade financing. If the AAAP is greater than its collection period, this indicates that the company is highly dependent on suppliers and sub-contractors to finance its construction work. The suggested rate for accounts payable is 45 days. A higher number indicates that the company is slow to pay its bills.



	9
	AAR
	AAR is a measurement of how efficiently the company uses its assets. Companies with an AAR above the upper end of the typical range, such as companies C and D, have performed too much work for their assets. However, companies with an AAR below the lower end of the range, such as company C, are underutilising their assets (not efficiently using their assets).



	10
	WCT
	WCT is a measurement of how efficiently a company uses its working capital. A company with a WCT higher than the industry average, such as companies A, C, E and F, are considered undercapitalised (not efficient) and must increase the availability of their current assets. The negative WCT of company D indicates the negative working capital of the company (lack of working capital).



	11
	APRR
	APRR is a measurement of how much the company uses its suppliers and sub-contractors as a source of funds. Companies with an APRR greater than the industry average of 7.9% are significantly funded by suppliers and sub-contractors (lack of capital).



	12
	GPM
	Worse than industry average. A lower GPM suggests that the company has a higher cost of construction. The company must control its construction costs and increase its profits.



	13
	GOR
	Within the suggested rate of less than 10% for a commercial construction company. All companies spent less than 10% of their revenue on general overhead.



	14
	ATPM
	Less than the suggested industry average for a construction company of 2.2% indicates that the construction company runs its business at a loss or at a minimum profit margin. The company must work on its profitability, by either cutting costs or increasing profit and overhead markup.



	15
	ROA
	Less than the industry average of 6.5% and below the minimum range is a strong indication that the company runs its business with a minimum profit margin or poor financial management. Improvement in the after-tax profit margin will help to increase this percentage.



	16
	ROE
	ROE is the return the company’s shareholders receive on their invested capital. Practically, ROE is directly related to the company’s profitability. A negative ROE, such as those in companies B, D and F, indicates a negative (loss) profitability from operations. Improvement in the after-tax profit margin will help to increase this percentage.



	17
	DFAN
	Greater than the target range of 60% to 40% indicates that the company has many new machines, which usually involves large loan payments.



CONCLUSION

The overall findings from the case study show that most of the Bumiputera construction companies have insufficient cash capital to finance their construction work, low profit margins from construction projects and are highly dependent on debt capital to finance their construction costs. The lack of monitoring systems for companies’ cash flow and project costs were the main causes of failure.
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